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ABSTRACT 


The central purpose of this study was to test the accuracy, 
and thus the reliability, of the gross rent multiplier as an 
appraisal device in the Edmonton area. Information, gathered 
in respect of apartment property sales which occurred from mid- 
1968 to the end of 1970, was analysed in order to determine (a) 
the statistical relationship between selling price (the dependent 
variable) and gross rent (the independent variable) and (b) the 
degree of predictive accuracy attached to application of the 
relationship in the appraisal of such income-producing real 
property. Tests consisted of simple linear regression and 
correlation analysis and comparison of predicted and actual 
values through application of regression equations, average 
multipliers, and median multipliers. 

Secondary objectives of this study included assessment of 
contemporary attitudes in respect of the development and use of 
such appraisal devices and assessment of the effect, if any, 
of the November 9th, 1969, federal proposals for tax reform on 
general levels of value and on the predictive reliability of 
the gross rent multiplier. 

The results of the study indicated that the gross rent 
multiplier cannot be considered satisfactorily reliable as an 
appraisal device in the Edmonton area. They also indicated that 


while pertinent and available literature may imply investor 
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reliance on the gross rent multiplier, they do not, because of 
the importance of other variables, demonstrate the logic of 
such reliance for anything but a preliminary guide to (or 
rough check on) the value of income-producing real property. 
Lastly, they indicated that the federal proposals for tax 
reform did not cause any recognizable change in apartment 
property values through 1970. 

Of significance is the indication of an apparent lack 
of understanding in respect of the way(s) in which investors 
actually make their purchase decisions. This, together with the 
major findings of the study, can probably be taken as indication 
that further research in problems of income realty appraisal 
would be better devoted to examination of financial and 
behavioural characteristics of investors than to replication 


of this study in another urban area. 


_ 


i a ‘ 
a rae oe .! ane a Fi if 


pipes ns Se 


Phe aaittey craias | sn mo ae ad 


4 ' 
3 7 as 


LLY Aa tlh ine: We cel Fee | 


ig? L eee 
os i 
‘ ent . : 
1 


na | ‘ or’ 


pins ieee | 
a © MR ee OL ota | 


dont inovsqys: NB to notyasibat. arty: at bien Ney ly 8 


eroszovnt pri nt (elvan oa ons $0 soeqeny ar pried evabny Y0 nae 

ond at nari spo? zt .enofetosb sessiorug ‘tot sah wT ae 
norssstbat 26 netet od etedorg, "62 ruta. ot to zpatbnty voten 
fszte 
bag fstonentt 0 not tentmsxe of betoveb tented ad bivow 

Mts bottoei oJ ners ‘Broseovnt Yo 2abeetrstoerods Touot vated 


l Aer $518 nedw veridons mt ybuse’ etris to 4 ; a" 


oF 18 i 


ACKNOWLEDGEMENTS 


The writer wishes to thank Dr. Stuart M. McFadyen for 
his advice and direction, Dr. M. James Dunn and Dr. Denis B. 
Johnson for their interest and comments in respect of 
revision, Mr. David K. Allan for his computer programming 
guidance, Mr. J. Stanley Harnan of the City of Edmonton 
Assessor's Department for his help in acquiring much of the 
Sales data, and Mrs. Erika Fech for her typing and kind 


assistance in proofreading. 


i | Ai , ein y 
te 7 eri as 
| ba peice ana yrs A rin 


% oun oo sears 


cnet realtek OF fost Aid ie anion ala 
Same Cana evened SWOT) | oon inet eee ¥ 


+ 


soll - ane 88 An? Oe Poteet ree iA 


ine | 
(agen Wi BAG s oe oidadiyk Nitec ve a 
m4 eigen AA as opaal 


4 
' Ss . ti¢ > or y 
bey Gs +0 i Sa 
-§ ; ay 
ae ; 2 
3 : . 
y) _— 
i a a 
} . 
“ 
} i 
a | 7 
a os 
4 a 
j 
A Lal 
: : a 
; j a 
7 , , 0 i ; : o 
ig 7 : 7 7] Ps ‘ oe or 
Ba 4 7 ) i . i é i ny pf 4 
7 ry : 7 t 3 ’ 
ya 


yr — 


An Pansah the 
cs 1; - ‘ 
i ee 


eh 


tM i, | ie nue pany ane f ae 


CHAPTER 
lie 


LP: 


ig wha 


IV. 


TABLE OF CONTENTS 


INTRODUCTION 


Nature and Purpose of the Study 


SLOnPuheancen ofa thesStudy®. <4..2.s5 
URGanlZatlOneOTeLNe.OLUGY 53... 


Lt Misece VOMcmmOts LACES CUCV > Pudi) o's 5. 21s -sisreue 6! 


GROSS RENT MULTIPLIERS 


DIVECEICORVENSdONaRACEOS sas cece ssa tele c ess 


Appraiser Use of Direct 


CORVORS OME AUIOSs 6 c's Rohs Seed eee eee bee es 


Use of Direct Conversion Ratios 


Lil SENCUNGIE VEEN LVS WSS mG! til place saeraiaereveirsl acete ate 
UNE SGrOSSaRemtOMUL CTD NCI s «24s 4 ai eats tees the « 


Problems of Data Acquisition ... 


Application and Use of the Gross 


RencaMUht ip lil ethyrsd ade cn. Statiatics...... 


Need for Stratification of Data 


REN sia Diane VROVEY mili Neu arctortva devel tice: aie kue cates, 6 


BENE TIALS LONE anata LMGOMG  .-c-cs 5 5s scats ela’ 


DATA AND METHODOLOGY 


MOTO OO ON Mine srs diss ul siatoiee ekeavenerea ais 


RESULTS OF ANALYSIS 


Stratification and Confidence 


1 ky ee ene ne ee nee es On 


Predictions Based on Regression 


PAT ea WV Sit Sea mee Oe cra Spates haere: one arg 


eoeoeeee eee @ 


PAGE 


10 


1] 


7k, 
anti 


Bi ny on ae h 


As 
— 
’ 


: ‘ aS ee 
% : gies ’ 4 o sane: 
: sega a bay uy ine i wae $9 y 
~ Pera) ch by I ~ 
iJ ne a 
5 a ; ae 
ely ts ~_ “oe meyer 7 


ee hn ifaw a : ) anata’ 
TE Be 4 on 17 a as 22 


wm, eo a ee vie 


if ; sae ee eet ee Vel eit y's 


ef 


(Fie a. (BRR, iiatdestthdant2 not beat 


aa 
as * nT a, Sgt >| o- >. 
pe a | 7 


raid . . : | 1 ry eel Roo ‘" 


é . i +! 
ve : : nt 
eer ewr ewer eee ewe ee ae teeter were bl ice see i ; 


a2 Seda tel Le dal hea ne Sone tale 
B 


Fequarelea 


A, ; . | | i mr |: 
. | naa so a nebo | 


CHAPTER PAGE 


IN: RESULTS OF ANALYSIS (Continued) 


THERAVEGAGeMMULCVONIER ae ee. pcte alan ces 105 
TCM MEGA NEMO TLCR (ic 5 sis sd ictew eee bore ace ies: 
ne eWhheeme ave teen iheC berm sme a. ais. os ee ere 116 


V. SUMMARY AND CONCLUSIONS 


SUMMING. yamine eer a aE IE rc rel ong ea 4 ohaig @ 8.6) are 123 

CONCLUSION Smummrretiy sie ct slays a dtevaie a siete etete tues 124 
BIBLIOGRAPHY 

BOOKSMaNCMMONOGLADNS Whines. tere. uae Ra cle ss ole 132 

Periodi tad sian ‘bx. tne .6t. Construction) «s+. 133 
APPENDIX 

DusSipONMOd rer) e oe kes oe. Sos ete ee sao usecase 136 

Caicudated? GrossaRent Multipliers ........ poy 

Statistical }Methods and, Formulae, «........- 144 


Regression and Correlation Statistics .... 153 


Predicted Versus Actual Values 


RODD MODEL UIES Im eticy. Avan tines ete derecleve-s 163 
Computerebrogvany Input of .dceteenchion..... 168 
COMDULCR ER LOUGaInCOUEDULS acne: sic ce4G fovete. 169 


Mapa Ofebasenietse Tree wit .Caonetructioen..... 170 


t 


7 hig: it 


By re eee ay ny 


| ' aM weet eibenesee Shai 
er eheeddeneetaneedenetensaeteney,, 


_ 


ser oe twee peeeeen een awa . 
; FS Th: 


= 
i 


ger evreeveree aes CEP ue we Hes aie oad > ; 
: f 
a ae | 6 : ws ‘ 


ser cia aies ett avtenaot 9 
seececss Stott ght Tut dh 92010 | 


‘ve! ® 


a yeraenans astuariel bas short Teotaaiamte - : 
CH vine, entsetass2 nottetarte) bao soFzeenpen 1a 
outlay Halton auitied ae tr} 
ay 


ee ee ee ee (2atsraqoyg 
ww by . 49 


7 


Bor Le ade eagle at ee Suqnt meypovd “etuqea. | | ae: 
ps ' see i‘ ~ ror) ies y 7 
ea! ee talent Aa ed Sor" er oni : 


OF i aeaee Sunes vues cee eoseese Zjainyerd to. L ae 
‘ i We q ra . . 


eh ee els al ai 
| a ms A s ‘nae Ay An re be 

| ; yaw iy 
aie is aie pay Me Ria 
7 TOS A tay 


TABLE 


10 


11 


12 


15 


LIST OF TABLES 


Data. Grouped@by Typeror@Gonstruction.. ..¥.... 
DathaeGrduped byrAge Ficasion-slompars son... ... 
DatagpGrotipedsby Number of (Suites. .s.i..esese. 
Dae GROUPE ARO YRONSERICT ese oe eldin's cele 
Data Grouped by Income per Room ............ 
Da taeGnouped Shy atimecassOal), cos. Wa suecnssees 
Data iGroupedrbysDateual. YalNES.......ecc cee 


Confidence Intervals 
(Stratification by Type of Construction) 


Confidence Intervals 
(Stratification by Type of Construction 


and Byline: Besfecats on. by. 190. Of... 6. cee 


Confidence Intervals 
(Stratification by Type of Construction 


aman oval teySus. Acta). YaAIUes. 2. ccs cerevie dows 


Confidence Intervals 
(Stratification by Type of Construction 


IMCD VME) fev vcs: eee ter es iva alec te tuac areca aawaabors 


Confidence Intervals 
(Stratification by Type of Construction 


andsiyahlumber ofeSuites Incons. sar. Roond..... 


Confidence Intervals 
(Stratification by Type of Construction 


and BY IDistrice lication. by. Tyne. of. ......... 


Confidence Intervals 
(Stratification by Type of Construction 


dnerbygelivcome sbeérrkoonpre. N. #.. 52. aral....... 


Confidence Intervals 


Ciliree=TEVePeSEratiTiCatiOn)) F< cect cores: erdvecors 


64 


68 


69 


70 


71 


76 


78 


80 


i il 
- = 1h" We y= 


ee ne és ray is i 


wo p 
a AT iw 


we 
- a i 


4 ‘ee 5 9a) 7 | bequor ‘ a ea 
Gi: HA oie 4, “ oe ewe ves bi 
£2 ous ene -- Mast + 2 3 : 
re »* ee ) eek 4 on oe te 2 ~ Vs 
PC. aveeee ee nace . y ss " if . 
[ergot mie tea et 
ak ** Rabie ah hed nt ay tairsetd vd i) 1 " ig 
: v2 - Stee ee eee ewer + moo 19g su0ont yt Daquond etal) @ 
Pa i v 5 
te Te CeReL? Cer ee ee eo a amtT v! 
- A er a 8 : 
82 Peer eee eee eee ee ee ee scat arm intr Bisa < ; 
Cah oh 
atsvragal soneb tn09 Sod 
EY.) as (nottsurd nod, to equi va | noiteoittisys2) 
Ft oe gonabttned = BA 
re) -ngi ound 2nod. to sqyT yd nstvsol*iders2) ib ee 
8a : Cee woe Peewee ee eee eet e we Gases eae na 
| ; ius sonsb t7 of 
notiouys 210) to oat yd no tssottizerse 
eG. aly hall de «eee be oes wie oe ke ee a bas a 
| efeveetal sonsbtned Tf 
piisewct nash to oqyl vil nofssortited2) 
of ye eee vee ewee eee ee ee ee seals tak tt goon 
; elevrotnl sonsbtinod . Sf 
nottouidenod i] 
It ee ew eww eweneeeaee ewe eee (cote oa : 
sviatal 1 sanobined ef 
motesuitand se onc 4euenTRLNERY : 
at “ee eee ee ew eee ee ee ee ee ee ee ptieerd ud brs 
- alevistal, eonsbttng) bf 
© Wo}sourtend Yo sqyT yd noidesitiie2) ae 
» Be a tnes haves tere wees "(pescih 0: easton ‘ pms i 
; fy y 
me yy Lg imean 
q j I j i, - 
ei. : j 
lis 4 \ Os WHA 


TABLE PAGE 


16 Confidence Intervals 
(Three-level Stratification--50% 
Random) Sampeeyitscation Ux. ME. Of .. cece ees 84 


ey Confidence Intervals 
(Three-level Stratification--Comparison 
of Varying, Randomly Selected, 


SampileeSwzes plier. woere = .43,000..0.5.0.. 86 
18 Confidence Intervals 

(WROUr=KeVelestrabiticatiOl) | fers a.< sero e ks 89 
19 Confidence Intervals 

(RivesteveluStratitacation) Ivoe.0t........... 92 
20 Predicted Versus Actual Values 


(Regression Equation, where N = 46 and 
N = 17) (Stratification by Type of 
Construction, Age, and Number of Suites) .... 95 


al Predicted Versus Actual Values 
(Regression Equation, where N = 47 and 
N = 18) (Stratification by Type of 
Construction, Number of Suites, and Income 
pens Roomion. ode. and. Biumber.of Seltes})..... 98 


22 Predicted Versus Actual Values 
(Regression Equation, where N = 96 and 
N = 42) (Stratification by Type of 
Construction, Age, and Income per Room) .... 100 


Zs Predicted Versus Actual Values 
(Regression Equation, where N = 43 and 
N = 15) (Stratification by Type of 
Construction, Age, and Income per Room) .... 102 


24 Predicted Versus Actual Values 
(Regression Equation, where N = 46 and 
N = 15) (Stratification by Type of 
Construction, Age, and Number of Suites) ... 103 


fas Predicted Versus Actual Values 
(Average Multiplier, where N = 52 and 
N = 15) (Stratification by Type of 
Construction, Age, and Income per Room) .... 106 


“eee 


Me a | ae. oy Biers ce 
ne, Ni, eu 
Aes eee | 


a 


* ot peers 


bs ee 


elsvis7: 
F88 C 08+ N SE eNO Oe 


emoonl bas 


ee 


Piha, aca 08 


. 


DA 2u2veV 


fue 


= enese 


see e 


her 


oe 


ae 


2outsY PeutoA avert batatt 
ssiiw 


TABLE 


26 


ay) 


28 


29 


30 


3] 


32 


FIGURE 
] 


Predicted Versus Actual Values 

(Average Multiplier, where N = 41 and 

N = 15) (Stratification by Type of 
Construction, Age, Number of Suites, and 


INCOME MD Om ROONW uk ticleusee ens sok sec a otal 40s Ee 


Predicted Versus Actual Values 

(Average Multiplier, where N = 43 and 

N = 15) (Stratification by Type of 
Construction, Age, and Income per Room) 


Predicted Versus Actual Values 

(Average Multiplier, where N = 46 and 

N = 15) (Stratification by Type of 
Construction, Age, and Number of Suites) 


Predicted Versus Actual Values 

(Median Multiplier, where N = 43 and 

N = 15) (Stratification by Type of 
Construction, Age, and Income per Room) 


Predicted Versus Actual Values 

(Median Multiplier, were N = 46 and 

N = 15) (Stratification by Type of 
Construction, Age, and Number of Suites) 


Predicted Versus Actual Values 

(Test of White Paper Effect) 
(Stratification by Type of 
Construction, Age, Number of Suites, 


ETUC he Gl ty MaMa oie Sas rts Ss c/s Oh Ws a oso Sess Gp onc shy ie 


Predicted Versus Actual Values 
(Test of White Paper Effect) 
(Stratification by Type of 
Construction, Age, Income per 


BOO Wie CRG CLEC UN S202. Glatns tac sic A cctvo Ms ha schek te 


EIS! UF EIGURES 


Distribution of Multipliers Before and 


PEcehenmOpOsuls Ome TORTRETON. sic bus ores cie acs a. 5:0 


PAGE 


109 


110 


111 


114 


iis 


120 


121 


PAGE 


grt) as. (BBR fue TO qodmult | 


Sa 


‘3 
i (mre 


2a EV fetid heh 
(Jostt4 nage ¢ 


40, : ay 
eos tue, to 15 it 
Ost. ie Jat ane 
aa 
aq, 
AGT ‘iene i 


CHAPTER I 
INTRODUCTION 
NATURE AND PURPOSE OF THE STUDY 


The primary purpose of this study is to assess the 
reliability of the use of the gross rent multiplier in the 
appraisal of income properties. 

The data on which this study is based are discussed in 
detail in Chapter III. The data are in respect of apartment 
property sales which occurred from July 1968 to December 1970 
in the Edmonton area. 

This study is designed to determine whether or not the 
gross rent multiplier (the ratio of capital value to gross 
income) may be considered to be reliable as an appraisal device 
in the Edmonton area. Secondly, it is hoped that comparison of 
the results with those obtained in previous studies will permit 
the drawing of some conclusions in respect of the degree of 
universality of the findings. 

In one such previous study!, twelve small samples of 
relatively homogeneous income properties were subjected to 


statistical analysis in order to measure the likely predictive 


TRichard U. Ratcliff, Current Practices in Income 


Property Appraisal--A Critique (Berkeley: University of 
California, 1967). 
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usefulness and accuracy of the regression equation to the 
practicing appraiser. In respect of 10 of the samples, which 
ranged in size from 12 to 25 properties, the author, 
Dr@eRichard U. Ratcliff, noted that: 
. the application of statistical tests showed 

that 80 to 96 percent of the variation in_price 

was explained by the variation in income. 

The statistical measures of confidence, the 

Student t and the F statistics were extremely 

high, giving assurance that the relationships 

underlying the equations were close to the 

measured relationships. 
In addition, Ratcliff applied the regression equation to each 
of the income figures for the items in each sample and 
compared the prices so determined with the actual sales prices 
as reported. 

In only one of the samples was the average 

deviation more than two percent of actual 

price, a degree of accuracy of prediction 

which is well within the usual limits of 

tolerance in appraisal. 
He observes that results of this sort, which are obtained from 
the study of a small number of properties such as would 
typically be known to, and considered by, the practising 
appraiser, should serve to encourage deeper exploration of 


Such conversion ratios as value indicators. He indicates that 


careful stratification of similarly small samples could be 


2Ibid., p. 45. 
3Ibid. 
4Ibid. 
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expected to produce even better results. He suggests that various 
classes of income properties might be tested for the linearity 
of the price-earnings relationship, and concludes by stating 
that: 
. increasing efforts should be carried on 

among appraisers to secure more reliable data 

on relevant market behaviour and more com- 

prehensive and penetrating studies in academic 

circles on the predictive reliability of such 

data.9 

In a later study® which centers on 1964-1968 Greater 
Vancouver apartment sales data, the author, W.G. Farish, draws 
the following conclusions: 

The use of the traditional methods of se- 

lecting capitalization rates should be 

terminated as they do not result in market 

determined rates. / 

The findings with regard to gross income 

multipliers illustrate that they are 

capable of predicting values very accurately 

in many cases. Their use is to be encouraged 

where it can be shown that they are accurate. 
These conclusions run contrary to current appraisal theory which, 
for the most part, maintains that the traditional approach 
(i.e. capitalization of net income) is basic to the valuation of 
income-producing real property while the gross rent multiplier, 


which is used in appraisal to convert gross income to a value 


SIbfd;swpstb2e 

6W.G. Farish, "The Use of Direct Conversion Ratios and the 
Selection of Capitalization Rates in Residential Income Property 
Appraisal" (unpublished M.B.A. dissertation, University of British 
Columbia, 1968). 
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8Ibid. 
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estimate, is useful only as a rough guide or check .9 

In drawing his conclusions in respect of the degree of 
usefulness of the gross rent multiplier, Farish notes, among 
other things, that the advantages of the gross rent multiplier 
are simplicity, data availability, and (with appropriate 
homogeneity) accuracy.!0 It is with these claimed advantages, 
particularly the latter, that the following pages are chiefly 
concerned. In order to facilitate particular comparison of 
the findings of this study with those of the Farish study, the 
analysis Gieeuteea in Chapter IV is the product of the same 
general techniques of statistical analysis applied to reasonably 
Similar data. However, in comparing results, the reader should 
be aware of a number of differences in the two studies. One 
difference is that this study deals with data from a considerably 
Smaller and younger urban area. As at June 30, 1971, 1,129,000 
people resided in the Greater Vancouver area while the 
population of Metropolitan Edmonton totalled approximately 
464,000.!! In addition, the value of building permits issued 
in Metropolitan Vancouver in 1970 was just over $285 million 


while the value of building permits issued in Metropolitan 


INational Education Administration Committee, Real Estate 


Appraising in Canada (Winnipeg: Appraisal Institute of Canada, 
TI70)- De 2D on 


l0Farish, "The Use of Direct Conversion Ratios and the 
Selection of Capitalization Rates in Residential Income Property 
BDDrAal Sal. _Dsaablel~ 


llFinancial Times of Canada, Industrial Locations in 


Canada (Montreal: Southam Press Ltd., June 14, 1971). 
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Edmonton totalled approximately $136 million. !@ As well, 
Vancouver is a "port" City with an economic base substantially 
different from that of Edmonton. 
There are also some differences in basic data. The 
Vancouver study analyses the sale of 385 apartment properties, 
94 of which are high-rise structures (including 42 frame-elevator 
buildings). By contrast, the Edmonton study centers on the sale 
of 157 apartment properties, all of which are walkup structures. !3 
The average selling price of the apartment property sales 
considered in the Edmonton study is approximately $161,000 while 
the average selling price of the apartment property sales 
considered in the Vancouver study is $300,000.'4 Lastly, it 
should be observed that the Edmonton data are more recent 
(1968-70 vs. 1964-68), cover a shorter time span, and have been 
selected from a period of greater economic uncertainty. 
Recognition of the latter prompted an extension of the 


Study. Proposals for tax reform!? 


» announced in November of 
1969 by the Hon. E.J. Benson, Minister of Finance, threatened 
to severely limit tax shelter benefits derived from ownership 
lestatistics Canada, "Building Permits, 1970," Catalogue 
64-203. 
'3attempts to secure gross income data in respect of 
the few recent sales of high-rise apartment properties in the 
Edmonton area were unsuccessful. 
144 chard U. Ratcliff, "Don't Underrate the Gross Income 


Multiplier," Appraisal Institute Magazine, Vol. 14, Book 1 
(1969-70), p. 19. 


Shon. E.J. Benson, Proposals for Tax Reform (Ottawa: 
Queen's Printer for Canada, 1969, Catalogue F32-169). 
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of income-producing realty. Imposition of a capital gains tax 

was also threatened. With respect to the former, the proposals 

for tax reform included three significant modifications to the 
existing depreciation, or capital cost allowance, system. 

Firstly, it was proposed that a taxpayer no longer be permitted 

to deduct from other income a loss created by capital cost 
allowance on the rental of real property. Secondly, it was 
proposed that each rental building costing $50,000 or more be placed 
in a separate capital cost allowance class, and on the sale of 

each such building the taxpayer bring into income any recaptured 
depreciation. Under the existing system, all buildings of a 
particular construction were pooled and, by periodically adding 

new buildings to the pool, it was possible for a taxpayer to 
postpone payment of tax on recaptured depreciation almost 
indefinitely. Thirdly, it was proposed that hen depreciable 
property is bequeathed to someone other than a spouse, the 
beneficiary would for tax purposes inherit the tax cost of that 
property to the deceased. This would mean that the inheritor 
would start with the same base for depreciation as the deceased 
had when he died. Under the existing system, the inheritor of 
depreciable property was allowed to use the fair market value of the 
property as the base for depreciation, even though the estate was 
not required to pay any tax on any recaptured depreciation. © With 


respect to the taxation of capital gains, it was proposed that 


16In this case, the tax postponed became tax saved forever. 
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capital gains be subjected to a progressive tax as part of the 
general income tax system. Contrary to previous practice, 
depending on the nature of the asset, all or part of the gain 
would be included in income and taxed at the taxpayer's marginal 
raves 

The use of the gross rent multiplier can be expected 
to appropriately reflect current or future market value only if 
the same fundamental conditions existent in the past still 
prevail at the time for which predictions are being made. To 
the extent that a trend, or any fluctuation, occurred during 
the years considered, the general level of the gross rent 
multiplier (for some classes of real property, if not for all) 
might be changed, and it is clear that misleading results could 
occur in those cases where a gross rent multiplier is selected 
from data without recognition of material changes in fundamental 
conditions of the market. Since there is reason to believe 
that such a notable event as publication of the tax reform 
proposals did in fact contribute to the previously noted 
increased economic uncertainty, and can therefore be expected 
to have significantly affected investors' attitudes during the 
1968-1970 period, a portion of the data and analysis in this 
study is devoted to separate study of those transactions which 
occurred "before" and those which occurred “after" publication 


of the proposals. 
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SIGNIFICANCE OF THE STUDY 


Existing treatises which deal with the valuation of 
income-producing realty describe many methods or techniques, 
including the gross rent multiplier, which may be relied upon 
by investors. Some of these contend that the gross rent multiplier 
is not characteristically employed by investors in the market 
place and should therefore be relied upon by appraisers for only 
the roughest kinds of calculations prior to employment of more 
refined analyses; others intimate that the gross rent multiplier 
is a reliable appraisal device. The latter claim appears to be 
based on empirical evidence which indicates that the gross rent 
multiplier may be satisfactorily accurate, and that it is used 
with some degree of regularity by appraisers--a fact which, it 
is suggested, implies investor acceptance and use. This study 
presents additional evidence in respect of the reliability of 
the gross rent multiplier. It does not investigate the extent 
to which the gross rent multiplier is in fact used by 
appraisers or investors, but it includes, in the survey of 
pertinent and available literature, a search for some indication 
that it is or is not logical for the investor to use and rely 
upon the gross rent multiplier. 

This study might be considered significant for other 
reasons. Firstly, whether or not the gross rent multiplier is 
considered to be a reliable appraisal device in the Edmonton area, 


the tests of Chapter IV may be expected to indicate the general 
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magnitude and nature of the effect (if any) of the tax reform 
proposals on the value of apartment properties. Secondly, the 
Study may be expected to be of local interest. It consists 

of a collection and analysis of recent historic evidence in 
respect of 157 apartment property transfers which have occurred 
in the Edmonton area. This presents an amount of factual 
information, in one report, which has not likely been previously 
available to appraisers, brokers, and investors in this urban 
area. The inclusion, within the Appendix of this study, of 157 
calculated gross rent multipliers (listed by size of apartment 
building) should be of particular interest to such persons. In 
addition, the application of simple regression analysis, via 
the computer subprogram, may be of interest to appraisers and 
others who are, or who are likely to become, concerned with 


computer applications in real estate investment analysis. 
ORGANIZATION OF THE STUDY 


This Chapter is an introduction to the study. Chapter II 
is devoted largely to the definition of terms used herein and to 
discussion of the development and use of direct conversion ratios. 
It deals particularly with the gross rent multiplier, and 
includes consideration of the support and criticisms given to 
this ratio and to its users. Chapter III outlines the data and 
methodology of this study. It includes both a discussion of the 
source, nature, and limitations of the raw data and a discussion 


of the statistical and other techniques of analysis employed herein. 
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Chapter IV presents the results of the analysis. Chapter V, the 
final Chapter, constitutes a summary of the study and contains 


conclusions drawn from the results of the analysis. 
LIMITATIONS OF THE STUDY 


A first limitation which must be acknowledged is the fact 
that this study does not test for evidence that the gross rent 
multiplier is in fact used by income-property investors. It 
Simply relates gross income estimates to selling price data and 
measures the predicting accuracy of the resulting ratio. 

In addition, it must be recognized that the study is 
limited to consideration of only one type of income-producing 
realty--the apartment property. Many other forms of income- 
producing realty (e.g. retail stores, offices, warehouses, 
manufacturing plants, and ranches) might have as easily been the 
basic subject matter of this study. However, there is reason to 
believe that a survey of recent sales of such properties would 
yield a relatively small sample (and one which is less satisfactory 
than that provided by apartment property sales) because such 
properties vary rather extensively in size and form. The desire 
for comparability with previous studies also dictated restriction 
to an apartment sample. 

Other limitations include both the lack of availability of 
some raw data and related information which might have been meaning- 
fully included in the study and the problems in interpreting some 


of the questionnaire responses. 
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CHAPTER II 
GROSS RENT MULTIPLIERS 
DIRECT CONVERSION RATIOS 


The gross rent multiplier, which has been defined earlier 
as the ratio of capital value to gross income, is a direct con- 
version ratio. 

Ratcliff, in a recently published research report, defines 
direct conversion ratios as: 

. the ratios which appraisers use to convert 

income, usually current actual or economic 

rental income, to a capital figure representing 

market value of the property.! 
In this same report, which is based on the study of actual appraisals 
of income-producing properties, he indicates that income is most often 
gross annual earnings, but states that it is also often found to be 
net income before depreciation, net income after depreciation, and 


cash flow.* Ratcliff also indicates that the value figure which 


the appraiser is most often called upon to provide to his client 


TRichard U. Ratcliff, Current Practices in Income Propert 
Appraisal--A Critique (Berkeley: University of California, 1967), 
Deo. 

2Ibid., p. 40. 
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(i.e. market value) is acceptably defined in the market as: 
. the Most Probable Selling Price of the subject 

property if exposed to the market for a reasonable 

time.3 

In addition to the gross rent multiplier, and other ratios 
which express the relationship between property income and the 
probable selling price of the property, direct conversion ratios 
encompass units of comparison which relate value to non-income 
characteristics of a property. For example, apartment properties 
may be valued through the use of such multipliers, or rules of 
thumb, as: 

) sales price per suite. 

(b) sales price per room. 
(c) sales price per gross square foot of total 
building area. 
While these relate value to non-income characteristics, it can 
readily be seen that they all relate value to a measure of "size" 
Or space, and space, of course, is one of the major features which 
draw income to the apartment property. Thus, although these 
relate value to non-income characteristics of the apartment property, 
they do relate value to a feature which, in turn, is related 
closely to a characteristic which is of significant interest to 
typical investors--i.e. rent-producing capacity. However, it is 
clear that while two apartment properties situated in a given 
neighbourhood may possess an identical number of suites, rooms, or 
square feet of building area, a significant difference in the size 

3Richard U. Ratcliff, Modern Real Estate Valuation (Madison: 
Democrat Press, 1965), p. 1 


4american Institute of Real Estate Appraisers, The Appraisal 
of Real Estate (Chicago: Author, 1967), p. 247. 
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and shape of the rooms, or in the functional layout of the suites, 
could show itself in a correspondingly significant difference in 
rent-producing capacity, a fact which would generally be reflected 
in a notable difference in the value of the two properties. Thus, 
One can argue that the best direct conversion ratio is that ratio 
which relates value most directly to the rent-producing capacity, 
and the most direct relationship is, of course, a ratio between 
value and "income" itself. Of such ratios, it is said that the 
gross rent multiplier is frequently the only comparative charac- 


teristic which can be applied. 
APPRAISER USE OF DIRECT CONVERSION RATIOS 


Ratcliff notes that in his examination of 84 appraisals 
of income-producing real property, application of the gross rent 
multiplier was included in 25; of the remaining appraisals in 
which some form of direct conversion ratio was employed, the 
ratio was applied to various net income estimates. The latter 
are referred to by Ratcliff as price-earnings ratios. He 
indicates that in each of the appraisals which employed such 
direct conversion ratios, the ratio was derived, explicitly or 
implicitly, from actual sales of comparable properties for which 
selling price and income facts were available. In 19 of the 
appraisals, the direct conversion ratio was the only device 


employed to convert income to an estimate of capital value.° 


SIbid., p. 35] 


ORatcliff, Current Practices in Income Property Appraisal-- 
A Critique, p. 40. 
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USE OF DIRECT CONVERSION RATIOS IN SECURITY ANALYSIS 


Direct conversion ratios in real property appraisal have 
been likened to the price-earnings ratios which are often used by 
securities analysts in the evaluation of stocks. A widely 
accepted tenet is that a common stock is "worth" the present 
value of all future dividends. / However, calculation of such 
a figure demands both a projection of future dividends and selection 
of an appropriate discount rate, tasks which are generally 
admitted to be coarsely accomplished because of the many 
assumptions which must be made. 

Practicing security analysts generally overcome 

the latter problem by evaluating stocks in terms 

of price-earnings multiples rather than price- 

dividend multiples. The former problem usually 

is attacked by devising various rules of thumb 

for selecting an appropriate price-earnings ratio 

which can be applied to a company's existing 

level of earnings per share. The basis for these 

rules of thumb may range from the purely 

intuitive to elaborate statistical analysis.® 
This is coincidentally the situation facing real property appraisers. 
The traditional income approach to the valuation of real property 
(i.e. capitalization of net income) is a present value calculation. 
It holds that the value of a property is the present "worth" of 


the net income it will produce during the remainder of its 


productive life.2 Calculation of such a present value figure 


7Jerome B. Cohen and Edward D. Zinbarg, Investment Analysis 
and Portfolio Management (Homewood, Illinois: Richard D. Irwin, 
Pncper 96 7perpisece: 

8ibid., p. 239. 


IAmerican Institute of Real Estate Appraisers, The Appraisal 
of Real Estate, p. 228 


ne a eee . | ; rf; 
: - ‘ unt * a ert, 

mh i jeri wy uth 

hat ” : seg ; nail mie 
‘Sani in toh 

“bay meta sie ie ae 
t rears’ es is pie re mri res yr fom a 
Andee ot vein wnat are 
dove Yo notistustes .vsvewoll ',abasbivib “érbdut mln it 
wottoatse bra sbasbtytb auger to worsaatorg 6 fitted ebavainaty srupt? 6 
| i fevanae onB riot aient ten Frvorath adstiqovags. ns Yo. 
io Tignodow ylaevseo dod beitinbs 
sbam a deur sotiiw dnd tagmiees ; | 


oy render ais ees 


\)) seo Tig se voter A 8. Rael to a 
vilsvev mot ele g 2 fun orabt veh + 
muri WV Piles Yb" Yd detent 7 

Ofte epntam ee b % 
nit Jag u 
sets nh sted ot hs es to teal: iy 7 
nat wis to’ 2efiy ; 
8 PR ony sperhomae sol fo of avtstudns 7h 


.erszterqgs viveqora fear patos? nottaudte alt \fssnabiontes 2+ eter 
(Magog fee Yo noltmifsy, ot ox dasoYdas ommant Jisnotstheys sAT - 
. sWorisiveleo suley dnpeag 6 zi (amoont rea ib nottesti sd tgs Bal) 
to) "ddesow” idgeia anit al poppy & te pape odd dart abhor. #1 
ast to/nabatemet: ooh soubosg(1tw, $4 amagnt, Yan silt 
oer ae ~— inemeeaeetia. Si ou egress 


ya, a rh 


Pi \@ 


clapton. ms mmpatvicd 
7 | 
ve pottial we pe } 6 


Pee 
oe Le ee 


Vs ang 


& 
Te 


1S 


demands the same income projection and discount (capitalization) 
rate selection, each of which is similarly based on a great many 
poorly-founded assumptions. Criticism of the traditional methods 
of capitalization rate selection touches on the latter. Then, 
just as some securities analysts stress the superiority of 
price-earnings ratios as a device for the valuation of stocks, 
some authors suggest the superiority of the gross rent multiplier 
aS a valuation tool in the hands of the real property appraiser. 
The gross rent multiplier, which is the most common of the direct 
conversion ratios, is particularly likened to the price-earnings 
ratio!9, albeit to gross rather than net earnings. 

The remaining pages of this Chapter are devoted to 
discussion of the development and use of the gross rent multiplier 
and to consideration of support and criticisms accorded the 


multiplier by the authors of available and pertinent literature. 
THE GROSS RENT MULTIPLIER 


The gross rent multiplier is calculated simply by dividing 
the selling price of a property by the gross annual rent which the 
property produced at the time of sale. Use of the gross rent 
multiplier implies the investigation of a group of fairly 
homogeneous properties in order to determine the relationship 

Tg. Farish, "The Use of Direct Conversion Ratios and 
the Selection of Capitalization Rates in Residential Income 


Property Appraisal" (unpublished M.B.A. dissertation, University 
of British Columbia, 1968), p. 41. 
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between the gross income!! and the selling prices for the purpose 
of selecting a typical or representative ratio which may be 
applied to the income of a similar property in order to estimate 


the most probable selling price of the similar property. 
PROBLEMS OF DATA ACQUISITION 


Problems are often encountered by the appraiser in his 
attempt to obtain market derived gross rent multipliers which 
Show a suitable degree of consistency. !¢ 

The selling price, which consists of the total proceeds 
arising from the sale of the property, is sometimes a figure which 
can mislead the appraiser. For example, in a given sale the total 
proceeds may include a property which has been taken in trade, at 
an inflated price, as part, or all, of the down payment. It may be 
that the vendor receives $220,000 for his apartment property 
(which would normally be worth approximately $200,000 on the open 
market) because he agrees to accept the purchaser's acreage as 
having a value of $70,000 when he knows it is worth perhaps only 
$50,000. In another instance, the appraiser may be aware of the 
actual cash consideration given for a property, but he may not 

leross Income Multiplier (GIM) and Gross Rent 
Multiplier (GRM), in the context of this study, are one and 
the same. 

l2the appraiser generally gains knowledge of the selling 
price, the gross annual rent, and other details, by talking to 


one or both of the parties to the transaction, or by talking 
to other persons who have knowledge of the transaction. 
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know that the vendor had been under threat of foreclosure. On the 
other hand, a property may have been transferred by a retiring 
businessman to his son-in-law. In either of these latter examples, 
the selling price may be in unnatural relationship with the 
prevailing market. In other instances, the information given to 
the appraiser may be deliberately, or accidently, erroneous 

(i.e. not, in truth, the actual consideration given or received). 
An example of the latter may be in the case where the vendor 
assumes that the total proceeds arising from the sale of the 
property are equal to those dollars which are left after commis- 
sions, legal costs, and other selling expenses. 

The gross rent, which is defined in this study!9 as gross 
yearly income (assuming full occupancy plus parking rental) as 
indicated by rentals at time of sale, can also cause the appraiser 
some difficulty. It may be an actual amount, or one which is 
estimated. If actual, is it the result of multiplying the rent 
receipts in the month of sale by 12, or is it the total of the 
receipts for the twelve months preceding the date of sale? If it 
is estimated, by whom has it been estimated, and on what basis? 
The vendor's estimate of the coming year's gross rents may be 
quite different from the purchaser's estimate, which in turn may 
be quite different from an estimate made by an involved real 
estate broker, or by an interested mortgage lender. The 


likelihood of different estimates from vendor and purchaser on the 


I356¢ Appendix, page 136. 
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very day of sale is strong; the purchaser may be looking backward 
to his rather poor experience, while the vendor may be anticipating 
an immediate healthy increase in revenue because of his intention 
to place the property in the hands of an experienced and market- 
wise manager. Differences in management style will cause other 
income differences. An example of the latter may be in the case 
where one manager increases total revenue by selling electrical 
power to the tenants, by providing on-site parking for an added 
rental charge, and by installing coin-operated laundry equipment 
which he personally cares for, while another manager gives up 
the opportunity to earn such added income in favour of fewer 
management pressures. Lastly, despite the definition contained 
in the questionnaire, some respondents listed gross rent as an 
“after vacancy" amount, with some figures based on actual 
vacancy experience and some based on average vacancy experience. 
This latter tendency can probably be taken as a preference on the 
part of some owners, or managers, to think in terms of "effective" 
gross rather than the somewhat hypothetical gross defined in the 
questionnaire. The difficulty in considering effective gross is, 
of course, that vacancy and bad debts are too often estimated 
differently by different persons or, if such allowance is an 
actual amount, it is found to vary more with the quality of 
management than with market factors. !4 

aon Ratcliff alludes to the matter of inconsistency of 
gross income when he notes in his definition of direct conversion 


ratios that income is "... usually current actual or economic 


rental income ...". See page 11 of this study. 
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19 
APPLICATION AND USE OF THE GROSS RENT MULTIPLIER 


Authors of some textbooks and articles on the subject of 
real property appraisal go so far as to suggest that the gross rent 
multiplier is not really an acceptable appraisal method. It is 
Stated that: 


. aS an index of value the gross income is 
useful, but only as a secondary device--a 
check on the result obtained by other and 
professionally recommended methods under the 
market, cost, and income approaches to value. !9 


. multipliers are often considered useful as 
rough measures of investment performance. 
Conversation with real estate brokers, investors, 
property managers, and appraisers ... indicated 
their general hesitancy to rely on such measures 
for any but the roughest kinds of calculations 
prior to more thorough investigation. 


Other rules of thumb which are frequently 
employed by appraisers include primarily gross 
income multipliers, direct capitalization or 
multipliers of net income, and income and 
expense ratios. These rules can serve only as 
general guides for the purpose of assisting in 
formulating preliminary conclusions. 


...- it is only capable of resulting un a 
rule-of-thumb estimate of value ...| 


Sai tred A. Ring, The Valuation of Real Estate (Englewood 
Cliffs, N.J.: Prentice-Hall, Inc., 1970), p. 145. 


l6rred E, Case, Los Angeles Real Estate: A Study of 
Investment Experience (Los Angeles: Real Estate Research Program, 


University of California, 1960), p. 47. 

Mag Edwin Kazdin, "How to Use Income Data in the Appraisal 
of Apartment Property," The Appraisal Journal, XXVII, No. 3 (1959), 
Denooes 


18) tional Education Administration Committee, Real Estate 


Appraising in Canada (Winnipeg: Appraisal Institute of Canada, 
170) spel oe: 
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This tendency of textbooks, and other writings, to discard 
the gross rent multiplier by brief comments on its usefulness for 
first approximations of value and warnings as to its unreliability, 
was noted by Ratcliff.!9 This unreliability, he suggests, is said 
to arise in large part from the differences which exist among 
properties in their operating ratios (ratio of operating expenses 
to revenues ) .9 Traditional appraisal theory and practice is 
based on the belief that the first and foremost concern of the 
investor is for net income, and it is maintained that the 
investor would care little for a property which boasts a high 
gross income if operating expenses are so great that little, or 
no, net income remains. In other words, use of the gross rent 
multiplier may provide misleading indications of value because 
the multiplier makes no provision for differences in net incomes 
when gross incomes may be similar.*! The appraiser is exhorted 
to use the gross rent multiplier with caution because: 

. the multiplier converts into value gross 

rather than net income. It is entirely possible 

that a property which produces a comparable gross 

income may yield inadequate or even no net income 

because of excessive operating or maintenance 

cost due to faulty construction or inequitable 


contractual commitments written into long-term 
lease agreements. 


ie ey chard U. Ratcliff, "Don't Underrate the Gross Income 


Multiplier," Appraisal Institute Magazine, Vol. 14, Book 1 
(1969-70), p. 266. 
20 Ibid, 


2l National Education Administration Committee, Real Estate 
Appraising in Canada, p. 255. 


22Ring, The Valuation of Real Estate, p. 146. 
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. the use of the multiplier assumes 
uniformity among PETAR koe in their 
operating ratios. 3 


. ignores the effect of variations 
in vacancy losses ... 


The gross rent multiplier is also said to be unreliable 
because it: | 


re disregards the influence of mortgage 
financing. 


and because: 


. consideration of remaining economic 
life appears entirely ignored. 


In addition, the gross rent multiplier is also said to be 
used inflexibly.°/ The Suggestion is that once a multiplier is 
adopted, there is a tendency for users to regard it as built-in 
to the market, never to change. 


There are so many seven times (7x) 
buyers and sellers ... 


Some authors indicate, however, that the gross rent 
multiplier has merit as an appraisal device, and most of these 


agree that it is a simple device which is derived from readily 


23Ibid., p. 147. 


24D aul F. Wendt and Alan R. Cerf, Real Estate Investment 
Analysis and Taxation (New York: McGraw-Hill, 1969), p. 186. 


2° Ibid. 

26Ring, The Valuation of Real Estate, p. 147. 

27Earish, "The Use of Direct Conversion Ratios and the 
Selection of Capitalization Rates in Residential Income Property 


Appraisal," p. 50. 


28 eonard H. Scane, "The Mystic Seven," The Appraisal 
Journal, XXVI, No. 3 (1958), p. 390. 
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available data and which is easily applied by the appraiser. 


The advantage of this type of ees 1S 
that it is easy and quick to apply.29 


Probably the greatest contributing factor for 

its continued use is that gross rentals are 

more easily ascertained and easier to acquire 
from the owner of a property than the net income. 
In addition to this, the gross capitalization 
process is much more simple to apply (multiplying) 
than the methods generally advocated for the 
capitalization of net income (where one must 
divide and then multiply). Therefore, its use 
will also have the advantage of mathematical 30 
expediency over the capitalization of net income. 


However, while some authors consider the gross rent 
multiplier to be an appraisal technique or method which can stand 
on its own as a device able to yield a reliable final estimate 
of the market value of income realty, some, by attention to other 
uses of the multiplier, could well be indicating their rejection 
of it as a means of obtaining a final value estimate. 

It is well known that in the trade, among 

real estate brokers, mortgage lenders and 

appraisers, the direct conversion ratios are 

the basis for at least first approximations 

of value for some classes of property in 

some markets. 


. multipliers are often considered useful 
as rough measures of investment performance. 


29nNational Education Administration Committee, Real Estate 
Appraising in Canada, p. 255. 


30John J. Carney, "The Development and Use of Gross Income 
Multipliers," The Appraisal Journal, XXVI, No. 2 (1963), p. 226. 


3l Ratcliff, Current Practices in Income Property Appraisal-- 
A Critique, p. 42. 


32case, Los Angeles Real Estate: A Study of Investment 
Experience, p. 47. 
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In many areas, lay investors use the multiplier 
as a cardinal guide in sued ing the quality of 
property purchase offers. 3 


Multipliers are useful as general guides in 
testing comparability in the market data 
approach. 


In the absence of expense figures, it is 
frequently possible to obtain a reliable 
estimate of the market interest rate from 

a gross capitalization rate, or the 
reciprocal thereof, which is an annual gross 
rent multiple. 


It will provide him (the assessor) with a 
warning signal in the event any action 
Should be taken, relative to equalization 
within a class or equalization among the 
various classes of property. 36 


It serves as a rational check and balance 
on the indicated value as a result of the 
cost approach and the market approach. 


... it will serve as a measurement of all 
kinds of depreciation ... 


. 1S a very welcome tool in arriving at 
an indicated value in an old run-down 
neighbourhood where sales have disappeared 
as a value index but where rents are 
stabilized. 


33Ring, The Valuation of Real Estate, p. 145. 


34american Institute of Real Estate Appraisers, The 


Appraisal of Real Estate, p. 337. 
35Ibid., p. 275 


36carney, "The Development and Use of Gross Income 
Multipliers," p. 227. 


3/Ibid., p. 226. 
38Ibid. 
39 Ibid. 
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. should prove very useful during those 
periods of the business cycle when there 
is very little or no market for residential 
property. 40 


. may also be used on some occasions for 
a specific appraisal, in the following manner: 


1. To establish a value in a 
preliminary survey of any 
type of property. 

2. To establish an indicated 
value for the income approach 
in the appraisal of residential 
and apartment property. 

3. To provide a check or an 
indication of the value in 
correlation of the three 
approaches. 


NEED FOR STRATIFICATION OF DATA 


The writings of those authors who support use of the gross 
rent multiplier, either as a means of obtaining a reliable final 
estimate of market value or for other purposes, suggest that its 
faults may be at least partially overcome via selectivity or 
stratification of the available market data. 

. the appraiser must first make certain 

that the property from which he will derive 

the multiplier is comparable to the subject 

property. 44 

OTbid. 

4V ibid. 


42 Carney, “The Development and the Use of Gross Income 
Multipliers,” p. 222. 


" ae. 20 a mhraa1 AOA + anaH 
4 i 


2aorp sit Yo sau ache orlw negee eel apn ft Faw Saf 
font? ofdsi fay 6 pnintstdo to znbam Blew veritte .veilql tum Ja97 
ati tent dzepqua .zez0qmg *piido. 102 “a, auley 39Avsm to stemtsee 
10 \Stvitaeiee, stv smoa719v0 ad z269! 36 od yam et fust 
“stab Joiion ofdelteve sit Yo noltedtiderz2 


ntsivso saem 3 Md deur eae rego 
oviveb [fiw sd 


ame wk of of 


a 


me 


de? an)! wey iy @ wre _abiaa!® 


- goont <n in 


_ 
Fin ee 
te Wan | 


on 


. care must be taken that the properties 
have similar Character \s i \Cs before the 
multipliers can be used. 


The gross income multiplier should be 

used only with great care and will give 
satisfactory results where there is a 

high degree of comparability of properties, 
locations, and market conditions. 


They must be used with great care and 
only under highly comparable property 
conditions 98 to age, size, operating 
ratio, etc. 


If the subject property is an income 
property, the comparables must be 
Similar types of properties with similar 
operating expense ratios and remaining 
economic lives. 


One author suggests that comparables should be divided into 
"classes" according to such criteria as date of sale, quality of 
construction and workmanship, construction materials, size of 


building (height, rooms, etc.), age, and locality.(/ Then, the 


43National Education Administration Committee, Real 
Estate Appraising in Canada, p. 254. 


4avazdin, "How to Use Income Data in the Appraisal 
of Apartment Property," p. 392. 


45american Institute of Real Estate Appraisers, The 
Appraisal of Real Estate, p. 337. 


46 ational Education Administration Committee, Real 
Estate Appraising in Canada, p. 255. 


4/carney, "The Development and Use of Gross Income 
Multipliers," p. 223. 
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suitability of comparables may be judged by examining: 
1. Terms of sale (land contract, cash, 
or etc.). 
2. Type of conveyance (contract, deed, 
or etc.). 

3. Conditions surrounding sale. 

4, Motives of buyer and seller. 

With the discard of unsuitable comparables, the remaining proper- 
ties within each class may be utilized to provide multipliers 
for various types of property. 

Clearly, many theorists are concerned because the 
multiplier, by its simple nature and history of use, appears 
unlikely to consider all those factors which seem relevant in 
the selection of comparable income properties. It is feared 
that indications of value obtained through use of the gross rent 
multiplier will be misleading because the multiplier fails to 
adequately reflect varying degrees of risk among and between 
properties. It is said to reflect differences in volume of 
income but not differences in quality and durability of income. 

. the multiplier will vary widely for 

different types, areas, classes, or 

grades of property, as well as with the 

type of neighbourhood, depending on the 

amount of risk involved in the investment. 49 

Although sales in the real estate market 

recommend themselves as prime evidence 

of values, the non-homogeneity of real 

estate, variations in market activity 

and performance, differences in terms 

and conditions of sale, and questions 

of comparability add up to a formidable 

group of problems ...° 

481bid. 


49Ibid., p. 225 


20paul F. Wendt, Real Estate Appraisal (New York: 
Henry Holt and Company, 1956), p. 267. 
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Formidable though the problems may be, the general 
suggestion is that an acceptable multiplier may be derived from 
a sample of satisfactorily homogeneous properties. Opinions in 
respect of satisfactory comparability have been noted. Ratcliff 
has suggested some basic measures of comparability or homogeneity-- 
size, type, construction, age and location. Additionally 
suggested measures include--similar quality of construction and 
workmanship, similar quality of tenants, similar lease conditions 
and terms, similar level of tenant services, similar terms of sale 
(i.e. financing), and similarity in date of sale. There would 
appear, in fact, to be an almost unlimited number of measures of 
comparability to consider if this were desired. The problem 
which would seem to be inherent in the use of a great number of 
such measures is that too few properties would be found suited 
to use in the appraisal of a given property. Clearly, the 
appraiser's hope is that a group of closely comparable 
properties will yield gross rent multipliers which fall ina 
narrow range such that they show a clear central tendency, or 
mode. It may be suspected that gross rent multipliers drawn 
from very small samples will tend not to be strongly clustered. 

If there were a sufficient number of rented 

or sold properties from which to establish 

a sound gross multiplier, and if there were 

a sufficient number of rented properties 

comparable so that subject's economic rent 


may be estimated with validity, a very strong 
indication of value can result. 


SINeville F. Allison, "Fundamental Appraisal Thinking," 
The Appraisal Journal, XXXII, No. 4 (1964), p. 583. 
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The desire to ensure that the finally selected multiplier comes 
from a large sample of multipliers has led several authors to 
Suggest that it would be wiser to adjust some comparables for 
differences with the subject (i.e. for differences with the 
property to be valued) rather than delete them from the sample. 


. the appraiser should guard against the 
generalized use of these techniques (rule- 
of-thumb value indicators) without adjust- 
ment for differences in real estate taxes, 
plan and design, physical condition 
location, and character of tenancy .52 


. make adjustments to the sale price 
for differences in the facts or 
conditions of the comparable properties 
with respect to any subject properties .2° 
Prices are commonly "adjusted" to 
compensate for differences between the 
property sold and the property appraised. 
But the appraiser who hopes to adjust 
recent sales must reduce items of 
comparison to a meaningful number. It 
is doubtful if most buyers would weigh 
very heavily more than three or four 
items in negotiating a sale. If the 
appraiser considers more than a few 
items, he can confuse the method to 
the point where the logic of his 
estimate may be hidden. Furthermore, 
if the sale needs more than three or 
four items of adjustment, probably it 
is not very comparable and_may deserve 
rejection, not adjustment. 2 


2k ardin, “How to Use Income Data in the Appraisal of 
Apartment Property," p. 392. 


°3carney, "The Development and Use of Gross Income 
MOT Cipliers; Dp. Zee. 


S4William M. Shenkel, "Modernizing the Market Data 
Approach," The Appraisal Journal, XXXV, No. 2 (1967), p. 190. 
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If we concentrate on the more common items, 

we would probably find that on improved 

property the land area, the building con- 

dition, the floor area, and building 

features would lead most other adjustment 

factors. We are also inclined to weigh 

relative advantages of location ... 

physical features ... time of sale 1.209 
These suggestions are countered by other authors who claim that 
adjustments are intellectually dishonest and/or that adjustments 
are not required because a sample need not be large in order to 
yield a reliable multiplier. 

Farish notes that a prime attraction of the gross rent 
multiplier as a valuation tool is its simplicity. 

Detailed consideration of numerous factors 

is seemingly at odds with this ... it is 

possible to criticize attempts to add 


sophistication to something that is con- 
sidered to be a simple valuation device ... 


56 
Just as it is claimed that some, or perhaps all, of the traditional 
methods of capitalization rate selection fail to meet the test of 
market determination, so can it be said that selection of a gross 
rent multiplier from adjusted data will reflect the appraiser's 
subjective evaluations to the extent that the resulting 
multiplier will relate weakly (if at all) to the market. 

Other authors have commented as follows: 

Adjustments are never made to either the 

income, nor_the price, to change this 

multiplier. 

2Ibid., p. 191. 

2 Farish, "The Use of Direct Conversion Ratios and the 
Selection of Capitalization Rates in Residential Income Property 


Appraisal,” p. 57. 


>/National Education Administration Committee, Real 


Estate Appraising in Canada, p. 254. 
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. care must be taken not to adjust the 
gross income, nor the "raw" market prices ... 


58 
Another author has indicated that the objective of multiplier 
analysis is defeated when the appraiser adjusts multipliers and 
their supporting data to produce a multiplier which is believed 
typical of the market. In addition to claiming that the result 
can only be based on some preconception°’, he says: 

It is only when sales do not meet 

minimum standards of comparability 

that appraisers must eeuey real estate 

trends or "adjust" sales .60 
This raises the question of minimum standards of comparability, 
a question which the investigated writings do not appear to answer 
in any direct fashion. The textbook of the American Institute of 
Appraisers, in reference to the gross rent multiplier, says 
Simply that: 

Sufficient accurate data must be gathered 

on comparable properties which have changed 

hands in normal transactions at or near the 

time of appraisal, before_this process can 

be used with confidence. 
Ratcliff discusses this matter in similarly general terms: 

. the appraiser may utilize it with con- 
fidence over the short run provided that it 


is based on a sample of reasonable size 


comprised of reasonably comparable properties .©¢ 


>Sping, The Valuation of Real Estate, p. 147. 


O9W.M. Shenkel, "Characteristics of Gross Income Multipliers," 
The Real Estate Appraiser, XXXIV (January-February, 1968), p. 26. 


60shenkel, "Modernizing the Market Data Approach," p. 187. 


61 american Institute of Real Estate Appraisers, The 
Appraisal of Real Estate, p. 337. 


62Ratcliff, "Don't Underrate the Gross Income Multiplier," 
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63 sheds considerable 


Reference to one of Ratcliff's earlier works 
light on his concept of reasonableness. In the previously noted 
Study of 84 appraisal reports, Ratcliff examined, via regression 
analysis, several small groups of income-producing properties. 
He claims to have been in possession of only the barest of details 
in respect of reasonably homogeneous properties contained in 
samples which ranged in size from 12 to 25. Each of these samples 
was made to produce simple linear regression equations. Results 
of significance tests showed good relationship between the 
current potential income (100% occupancy at current rental rates) 
and the selling price. One of the conclusions drawn from the 
results of the comparison of predicted prices with actual prices 
reads as follows: 
. if an appraiser had been required to 

appraise all of the properties included in al] 

of the samples and if he had used only the reported 

current incomes and the direct conversion ratios 

derived through using the regression equation 

representing the basic relationship in the 

appropriate sample, his value answer would have 

been within two percent of what the property 

actually sold for on the average. 

Clearly, there is some difference of opinion on the matter 
of suitability of samples--with some authors calling for large 


samples (possibly with adjustment of differences to ensure same), 


and other authors decrying adjustments (many stating their belief 


O3patcliff, Current Practices in Income Property Appraisal-- 
A Critique. 


64Ibid., p. 46. 
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that relatively small, but reasonably homogeneous, samples are 
satisfactory). There is good agreement, however, in respect of 
the need for the user of the gross rent multiplier to ensure that 
it is selected from a satisfactorily homogeneous sample of 
properties which are highly comparable to the property under 
appraisal. The limitation of this study to data in respect of 
one form of income-producing realty--the apartment property--is 
in recognition of this claimed need for some measure of 
homogeneity in the sample of properties from which the gross 

rent multiplier is to be selected. Testing of the reliability of 
the multiplier by way of stratification of the properties into 


more and more comparable groupings is further such acknowledgement. 
RELIABILITY OVER TIME 


To the extent that the gross rent multiplier is, and will 
continue to be, used, it would appear desirable to note the 
attitude of some authors in respect of its reliability over time. 
Ratcliff indicates the following: 


To be useful, the sample ... should be con- 
stantly improved in quality by replacing 

the older cases with newer sales and increasing 
the size of the sample as more appropriate data 
become available. 


. the accepted conversion ratios change with 
changes in exogenous market forces and with 
investors' attitudes and expectations. But 


65Ratcliff, Current Practices in Income Property Appraisal-- 
A Critique, p. 47. 
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these changes are incorporated slowly into the 
market process and there is a lag in the 
adjustment of the accepted ratios to the new 
conditions. 


Though the GIM ratio may change over time, 
and will vary among different markets and 
properties with different productivity 
characteristics, the appraiser may utilize 
it with confidence over the short run ...6/ 


These comments imply a relatively slow change of gross rent 


multipliers over time and a need for routine up-dating of market 


data to ensure ongoing reliability of the multipliers. Another 


author offers comments which are somewhat to the contrary. 


If any conclusion is warranted from the 
records available, it is that capitalization 
of current gross or net earnings, or of those 
for only one or two past years, is a very 
poor basis for an investment decision. 


. the year to year changes in the gross 
income-acquisition price ratios indicate 
that although an investor may use the 
multiplier to estimate an initial purchase 
price and anticipated return, he may 
never except in the year of purchase 
enjoy this return. 


Again, there is disagreement. If expenses and income 


change markedly from year to year, yet the gross rent multiplier 


can be expected to change slowly over time, then it must be true 


that property values fluctuate considerably from year to year. 


Considered from another viewpoint, when income is relatively 


6opatcliff, "Don't Underrate the Gross Income Multiplier," 


S/ibid.. p. 271. 


68case, Los Angeles Real Estate: A Study of Investment 


Experience, p. 80. 


O2Ibid., p. 47. 
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unstable, property values will show some constancy over time only 
if the multiplier is somewhat erratic and therefore of low 
reliability as an appraisal device. 

Neither observation, of itself, can be considered to be 
descriptive of the market within which income-producing realty 
is traded, and available and pertinent literature appears to 
indicate that such disagreement could not be resolved in any 
event. This indication is based on arguments which suggest that 
the investor is net as concerned with annual income as some 


authors intimate. 
BENEFITS OTHER THAN INCOME 


One author states that direct conversion ratios, and 
Similar predictive devices, are likely a good measure of the 
relationship between actual sales and actual rents but are not 
necessarily an explanatory thing. 


. the results of a regression only express an 
association of independent with dependent 
variables, and do not_necessarily establish 
causal relationships. 


Another author notes that price is sensitive to and reflects many 


7| 


benefits arising from ownership. Price, notes Dr. Herbert B. Dorau, 


almost always reflects the purchaser's opinion of the worth, at 


70Gene Dilmore, "Multiple Regression Analysis as an Approach 


to Value," Appraisal Institute Magazine, Vol. 15, Book 2 (1971), 
p. 54. 


Herbert B. Dorau, "The Capitalization Rate: Mirage or 
Will-o'-the-Wisp?," The Appraisal Journal, XXIX, No. 1 (1961). 
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a moment in time, of anticipated economic advantages other than, 
or in addition to, net income--e.g. land appreciation, equity 
build-up resulting from mortgage principal reduction, tax 
Shelter, protection (hedge) against inflation, and pride and pres- 
tige of ownership. 

Why then did we ever coddle to the idea that 

price was uniquely or even exclusively _ 

related to the indicated dollar income?/2 
Dorau explains the connection between price and income by noting 
that present income has traditionally been, and still appears to 
be, valued and important. While observing that we have come to 
recognize that it is, in fact, future expected income which is 
more important, we tend to stay with present income because it is 
more calculable and not so much the product of subjective opinion 
of diverse persons./9 

This is hardly an excuse for failure to 

recognize all other sources and forms of gains; 

particularly when, as in our present political 

economy, these other valued gains are so 

Substantial and even at times dominant in 

determining price. 
Dorau is not disputing the usefulness of such direct conversion 
ratios as the gross rent multiplier, he is merely putting them 
in proper perspective. 

Now we know, and should begin to act with 

intelligence on the basis of our under- 

Standing, that price is the product of many 

expectations and not uniquely or exclusively 

72Ibid., p. 22. 

3 Ibid. 


4 Ibid., p. 23. 
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related to the current income flow or even 
a projection of that income flow and that 
earnings or income price ratios are not 
capitalization rates. 


In other words, the gross rent multiplier, or its reciprocal, is not 
the rate per cent at which all the economic gains for which the 
price was paid were discounted to produce the price, /° The me 
by which such gains and the price is related is no more correct 
than anyone's estimate of all future income and other economic 
gains. Only the price is right. // 

Others have commented, indirectly, on this same matter. 


It (the GIM) is probably the most important 
market fact of all market facts for it 
expresses in a single ratio the final result 
of all of the multifarious price-establishing 
factors; the productivity characteristics of 
the property; the expectations and investment 
objectives of competing buyers and sellers; 
the conditions of demand and supply within 
the real estate market and the external 
factors which influence market activity and 
market price determination. 


The fundamental principle underlying the use 

of a gross multiplier is that actual sales 

are related to actual rents, and this relation- 
ship, therefore, can be translated into a 
Similar relationship with regard to a subject 
property. Thus, it would make no difference 
whether, by a residual technique a property 
reflects an annual loss or a net profit, the 
relationship between actual sales and actual 
rents is still reflected by the market. 7/9 


Ibid 
ibid., p. 29 
Tied pe eG 
7 


Bpatcliff, "Don't Underrate the Gross Income Multiplier," 
De L 00s 


9A 1ison, "Fundamental Appraisal Thinking," p. 583. 
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However, while the former may suggest that many factors 
other than magnitude of income are acting to influence value, 
and while the latter may be interpreted as indicating that a 
property can have value despite failure to produce a positive 
net income, they do not acknowledge the fact that the gross rent 
multiplier, or any other direct conversion ratio, may not 
logically be expected to explain the investor's capitalization of 
ownership benefits, and may not therefore show a sufficient 
degree of reliability as an appraisal device. 
| Dorau has indicated that there are many benefits to be 
derived from ownership of income realty other than the receipt 
of annual income. He has also indicated that some of these other 
gains will at times be so substantial as to become dominant in 
determining prices. Investors' expectations in respect of 
appreciation in land value is noted as a possible influence on 
price. Appreciation potential of this sort was undoubtedly important 
to investors in the Edmonton area during the 1968-1970 period. 
However, because some apartment property purchasers would suffer 
tax liability from such increases in value while other 
purchasers were permitted to treat such an increase as a tax-free 
capital gain, this potential gain would have been more appealing 
to some buyers than others and could therefore have been expected 
to cause some buyers to be willing to pay more for a given 
apartment property (all other things equal) than would other 


buyers. Moreover, chiefly because of locational attributes, the 
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land beneath some apartment buildings would undoubtedly have been 
expected to appreciate in value more notably than the land 
beneath other apartment buildings and, dependent upon investor 
expectations in this regard, prices paid should be found to vary 
(again, all other things equal). 

Investors' expectations with respect to equity buildup 
which may result from reduction of mortgage principal is also 
noted as having significant influence on price. The rate, and 
thus the attractiveness, of equity buildup is a function of 
mortgage characteristics (i.e. loan-to-value ratio, interest 
rate, and amortization term)--thus, since existing or available 
mortgages may vary considerably from apartment property to 
apartment property, investors can be expected to show a 
tendency to pay different amounts for differently financed. 
properties (all other things equal). 

Tax shelter is listed as another important investor 
expectation. This benefit, or gain, arises from the transfer of 
loss (suffered by an apartment because of fully applied capital 
cost allowance) to the owner's "other" taxable income. Since 
the benefit of such loss transfer is dependent upon the tax 
bracket occupied by the owner it will have been prized differently 
by different owners. Thus, a given apartment property which was 
purchased in part for tax shelter benefit can be expected to 
have had a different value in the eyes of different potential 


purchasers. 
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Similarly, varying expectations in respect of apartment 
properties' ability to match general levels of inflation, and 
thus serve as some protection against erosion of the purchasing 
power of the dollar, would likely have been reflected in varying 
purchase prices. 

Lastly, the fact that some owners have no emotional ties 
to their apartment properties while others (possibly occupants 
of one of their own suites) show considerable pride of owner- 
ship, may also be reason to suspect a variation in prices paid 
(all other things equal). 

Despite such commentary and reasoning, there has been an 
Ongoing quest for a type of ratio which will serve as a reliable 
predictor of values across a wide spectrum of income-producing 
real property. Ratcliff says: 

It is a hypothesis worthy of testing that 

these (direct conversion) ratios become 

built-in market guides to investors who 

are buying or selling this kind of property 

and to lenders who are considering the 

advance of capital on mortgage security. 

Thus, the ratios become powerful factors in 

market price establishment, a fact which 

imparts predictive value to these same ratios .80 

It is a further hypothesis, subject to 

intensive research check, that the apparent 

stability in the relationship of income and 

value as expressed in the Gross Income 

Multiplier or Price-earnings Ratio is based 

On a widespread acceptance of given ratios 


in local real estate markets by brokers, 
appraisers, buyers, sellers and lenders as 


80patcliff, Current Practices in Income Property Appraisal-- 
A Critigue, p. 42. 
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rules of thumb for arriving at a first 
approximation of the value of various income 
property types. To the extent that this is 
true, an accepted ratio becomes a price- 
determining factor in the price establishment 
process since all parties to each transaction 
tend to employ the same or nearly the same 

ratio in arriving at their first approximations 
of the price which they might be willing to 
accept, the bid which they might be willing to 
make or the basis for the loan which they con- 
Sider to be sound in relationship to the 

value of the collateral property. If this 
generally accepted ratio becomes well estab- 
lished and a major factor in price establishment, 
it follows that a small sample of actual sales, 
properly processed as the basis for a regression 
equation, will provide a highly dependable basis 
for predicting the most probable selling price 
for a comparable property. 


Farish says: 


. there is some evidence and recognition of 
them (direct conversion ratios) becoming "built- 
into" the market for certain classes of property. 
That is, aS investors and brokers use such ratios 
with some regularity, transactions in the market 
place begin to reflect these relationships .82 


To the extent that the foregoing is true, it 
might seem ... reasonable to attempt to 

resolve whether direct conversion ratios can 

be of any primary value by theoretical analysis 
and empirical testing. 


Later, within the pages of the same works, Ratcliff and Farish 


make the following comments: 


There is little question but that participants 
in the real estate market rely extensively on 
direct conversion ratios in investment decision- 


8libid., p. 51. 


82Farish, "The Use of Direct Conversion Ratios and 


Selection of Capitalization Rates in Residential Income Property 
ADPValSaleahDtece 


83Ibid. 
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making. This hypothesis should be tested 

in connection with a comprehensive study of 
investor behavior and his investment calculus 
which could provide a sounder basis for the 
appraiser's predictions.® 


... the results would seem to support the 
theory that because market participants 
actually use multipliers they become built 
into the market. What is really the con- 
cern is the best prediction, not the method 
used. To the extent that the average 
multiplier results in the best prediction 
only confirms that this is the way market 
participants actually predict values.8 


Neither of these authors offer any evidence which points to 
widespread use of the gross rent multiplier by investors. Ratcliff 
presents evidence which is claimed to point to general use of 
direct conversion ratios by appraisers .& He also presents 
evidence which is claimed to indicate that direct conversion ratios 
may be expected to show an acceptable degree of reliability as 
value predicting devices. Farish, after further, and rather more 
extensive, study of the strength of relationship between gross 


income and the selling price of apartment properties, supports 


84patcliff, Current Practices in Income Property Appraisal-- 
A Critique, p. 52. 


SOF arish, "The Use of Direct Conversion Ratios and the 
Selection of Capitalization Rates in Residential Income Property 
Appraisal," p. 127. 


861t is interesting to note the following comment made by 
Dr. Paul F. Wendt, University of California, Berkeley, in an 
article published in September 1970 by the Canadian Association of 
Real Estate Boards ("Recent Development in Appraisal Theory," The 
Canadian Realtor, Volume 16, No. 3): 

Empirical evidence showing the prevalance in 
the use of the gross multiplier techniques by 
appraisers is not wholly satisfactory." 
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the "reliability" claim.8/ It would appear that both men are led 

by enthusiasm for the apparently positive nature of their regression 
(and related) analyses to the point where it seems natural to infer 
that the gross rent multiplier is indeed a favored and widely 

used tool of the investor. 

In a later article (one which is based largely on the 
findings of the Farish study) Ratcliff makes the following 
statements: 

The GIM is widely used by appraisers, assessors, 

mortgage lenders and real estate brokers to 

estimate market value for their various purposes. 88 

The GIM is freely used by all participants 

throughout the real estate market (buyers, sellers, 

brokers, agents, salesmen, lenders, developers, 

assessors, and appraisers) in relationship with 

various forms of decision making. 

In summation, the GIM, probably because of its 

Simplicity and readily available information on 

the two components, income and price, is widely 

employed in the decision-making of all market 

participants and thus becomes built-in to the 

price establishment process. 0 
Again, no evidence is offered which would indicate widespread investor 
use of the gross rent multiplier; claims in respect of investor use 
appear to be based solely on the apparent predictive accuracy of 
the gross rent multiplier. 

8/Results discussed in Chapter IV of this study provoke 
some question of the validity of conclusions presented by Farish 
in respect of his tests of multiplier accuracy. 


88Ratcliff, "Don't Underrate the Gross Income Multiplier," 
re agra aL 


89Ibid., p. 270. 


90Ibid., p. 271. 
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It would seem reasonable to conclude that the foregoing 
survey of pertinent and available literature suggests that 
appraisers, and others who are interested in patterns of real 
estate activity and in general forecasting of prices, have a 
useful tool in the gross rent multiplier?!, but that it would 
be illogical to expect that investors rely on a simple ratio 
such as the gross rent multiplier to make their final decisions 
(i.e. the decision to buy and the decision to pay a certain 
price). Not only does there appear to be no evidence to show that 
the gross rent multiplier is used to any significant degree by 
investors, but there is evidently a serious lack of understanding 
in respect of the ways in which investors actually make their 
decisions to buy and to pay a certain price. What appears 
necessary is a study which might take the form of an enquiry 
devoted to discovery of major variations in the financial and 
behavioural characteristics of investors. Perhaps this will show 
that the appraiser should be concerned more with stratification and 
analysis of the investor than with stratification and analysis of 
the income-producing realty. 

This Chapter has centered on discussion of direct conversion 


ratios with emphasis on the development and use of the gross rent 


9lsubject, generally, to the qualification that users (a) 
obtain the multiplier from homogeneous samples which are of 
reasonable size and which are constantly updated and (b) apply 
the multiplier to properties which are highly comparable to those 
which make up the sample. 
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multiplier. Some definition and description of direct con- 
version ratios, as well as some indication of their use by 
appraisers and security analysts, has been drawn from a 
survey of available and pertinent literature. Various authors' 
attitudes in respect of the usefulness of the gross rent 
multiplier have been examined. Comments about problems of data 
acquisition have been outlined, and remarks in respect of the 
application and use of such multipliers have been noted. The 
latter were seen to evidence general agreement that notwith- 
standing the nature of use of the multiplier, or limitations 
which may exist in its application, data stratification is 
essential. There was also indication that passage of time 
‘demands updating of the data. Most importantly, however, some 
of the comments indicated that non-(annual)income benefits flow 
to the owners of most, or all, income-producing realty, and that 
whether or not these are readily quantifiable they are sometimes 
so substantial as to become dominant in determining prices. Thus, 
there may be good reason to suspect that appropriate testing of 
the gross rent multiplier will indicate that it is not, of 
itself, a satisfactory appraisal device. 

Chapters III and IV are devoted largely to discussion 
and analysis of data in an independent test of the accuracy 
(and thus the reliability) of the gross rent multiplier in the 


appraisal of apartment properties in the Edmonton area. 
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CHAPTER III 


DATA AND METHODOLOGY 


DATA 


Bi-monthly reports of real property transfers, distributed 
by Teela Market Surveys, were examined for data concerning the 
sale of 386 apartment properties in the City of Edmonton for 
which transfers were registered in the Land Titles Office 
between July 1, 1968, and December 31, 1970. 

Apartment properties sold by Agreement for Sale are not 
included in the Teela Market Surveys data; neither are those 
apartment sales in which, for one reason or another, registration 
of the transfer is postponed. However, since very few 
apartment property sales are by agreement, and postponement 
of transfer registration is rare, perhaps no more than three or 
four per cent of apartment sales will be overlooked through 
reliance on the Teela Market Surveys data. 

The July 1, 1968 to December 31, 1970 time interval was 
chosen for two major reasons. Firstly, the examination of sales 
took place mainly in February and March, 1971. This suggested 
the desirability of choosing the 1970 year-end as a cut-off date 
for sampling. Secondly, since economic conditions change rather 


rapidly over time, it was felt that data should be limited as 
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much as possible to that which could be considered recent. Three 
hundred and eighty-six transfers were deemed to provide a rather 
Significant initial data sample when one considers that this figure, 
relatively large in itself, probably represents over 95 per cent 
of all sales which took place during the above time interval. 
Another reason for selection of the mid-1968 commencement date 
was to allow for study of the effects of the tax reform proposals. 
For this purpose, it was desirable to procure a sample which was 
nearly equally divided between sales which took place before the 
announcement of the proposals and those which occurred after the 
announcement. 

The Teela Market Surveys' information did not reveal the 
vendors' and purchasers' addresses, nor did it indicate the 
apartment buildings' age and construction. This information was 
obtained from the City of Edmonton Assessor's Department. The 
age and construction of each apartment building was required in 
order to further judge the suitability of the sample, and the 
questionnaire could not be mailed until the vendors' and 
purchasers' addresses were determined. Examination of the roll 
card and building card, for each of the 386 properties, provided 
the necessary data. An estimate of the number of rooms per 
building was also obtained at this time. In the end, for each 
of the 386 apartment properties, the writer possessed the 
following data: 

1. Municipal address 


2. Legal description 
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3. Assurance Fund Value (assumed to be the 
selling price) 
4. Basic construction 
5. Age of building (at date of sale) 


6. Registration Date (assumed to be the date 
of sale) 


7. Number of suites 

8. Number of rooms (including baths) 

9. Vendor's name and address 

10. Purchaser's name and address 
11. Land and building assessment. 

Questionnaires were not mailed in respect of all properties 
in the sample. Thirteen of the sales were found to be of apartment 
buildings which were more than 20 years old at the date of sale. 
These were considered to be a small and relatively non-comparable 
group of properties which would have destroyed some of the homogeneity 
of the larger group, and they were therefore deleted from the sample. 
In addition, 22 other properties were found to be unusual in 
some fashion or other (e.g. some were private dwellings converted 
to apartment properties, and some could more logically be called 
rooming houses rather than apartment buildings) and these, too, 
were deleted from the sample. 

The remaining 351 transfers were assumed to be valid sales, 
and the questionnaire which is shown in the Appendix, page 136 


was mailed to each known vendor and purchaser. 
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As has been noted, the questionnaire requested a reply in 
respect of gross income only. Owners of investment real estate 
are noted for their reluctance to disclose net income, and a 
mailed request for same would almost certainly have resulted 
in the return of very few questionnaires. In addition, the 
experience of brokers and appraisers indicates a notable lack 
of consistency in the reporting of net income earned by real 
property. Operating and other expenses are recognized and 
recorded or estimated in almost as many different ways as there 
are numbers of owners. Lastly, while knowledge of net income 
would have been of considerable interest, it was not an essential 
part of this study. For these reasons, no attempt was made to 
obtain net income data. 

Other information would also have been of considerable 
interest. For example, knowledge of mortgage financing might 
have helped to explain some of the variation in selling price. 

It is generally accepted among realtors and investors that an 
investment property which is favourably financed usually sells 

for a higher-than-usual price. As well, knowledge of land value 
would have been of interest. The knowledge of such things might 
have prompted some different treatment of the data in Chapter IV 
(i.e. different stratification). However, since such information 
could probably have been obtained only for a small percentage of the 
apartment properties and would therefore have been of little value, 
and because it was not considered essential to the reasonable 


completion of this study, no attempt was made to obtain same. 
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Interpretation of the data posed certain problems. The 
assurance fund value, which was assumed to be the selling price, 
may, in a few cases, not have been exactly the full price paid. 
In a small percentage of transfer registrations, the purchaser 
will swear that, in his opinion, the true market value of the 
property, at the date of sale, was something more or less than 
the actual price paid. In such cases, the sworn value is 
entered as the assurance fund value in lieu of the actual 
selling price. On the other hand, the assurance fund value may 
be the actual amount paid, but it may be an inflated figure 
reflecting a transaction in which the vendor took other property 
in trade. 

In a few cases, basic construction was a mix of types. 
In other words, part of the apartment building was of masonry 
construction and the remainder (generally an addition) was of 
frame construction. In such instances, the writer categorized 
the building as being of masonry construction. 

The age of each apartment building was taken to be the 
time which elapsed from the first year in which the property 
showed full assessment to the date of sale. In a few cases, 
due partly to time spent in construction and partly to assessment 
inspection practices, there was a lag of from one to two years 
between date of issuance of building permit and evidence of full 
assessment. In addition to this problem, there was the problem 
of classifying newly constructed buildings. With respect to 


these, all buildings which were found to be less than one year 


qs S 


yids ¢ A heen KN 


ee CTE cialis i . 
oe nell 


it 


et ate rome: cases dave ab een oie 

isutos ‘sit to uoth sn? auiey: bawt sonswees sit 26 bovasne 

yon Syl By. een wbasil veiito. sdt.n0° ss0tng patiise 
owe Ht -batel toh rs. 90 yet of. ud stony fowoms feudoscone ad 
YIvaqarq ‘vedto Avot sobnev edt) doriw ni pitosenstt 6 enttosltey 


5 shore 
— xim © 2aW notsours 209 wail 129269 wets hia ie i or 
vinozem te 2esw pnibltud. dona 648 edt: to J16q jeremecnatie 7 7: ’ 
to 26w (moltibbs ns vl isvergp) nobatsmey ods bus notiouwtened i a 

bas hropadsa) ved iw ant ,2sonsdent doya ni .noktousaneo met Ab 7 
.nottoursanoa yinozem to gated 26 een furs ptt b ? 
git od of noded 26w pn tb fitud: snamitegs, ass F0-996 ont: jaa ' 


uvaqonq ait otdw nt seoy te1tt ont wortibenas te) dotiweemty ne 
229862 Wt HoT: sats ito’ ‘sisb sit of Jnomezoees Hut bowore 1 > 
tnenzesees of vitisq bas! noftountenoa int 3neqe-amts of weht16q) 900) a 
issu ow 03 j9m0- mor calle 6 enone ipeohinna cin tote 
“fit 30. sonabtve bas: me aq Bt 
mat deta) art 26m vod $4 
0} ceca a a a rian ot, 
i ne é ca iii 


jy : Me ‘ i ae 


50 


old at the date of sale were assumed to be one year old. 

The date of transfer registration was taken to be the 
date of sale. In the majority of cases, the sale would, in 
actuality, have taken place within the month or two prior to 
transfer registration. In the remaining few cases, the offer to 
purchase, and the acceptance, might have been signed several 
months (or, perhaps a year or more) prior to transfer 
registration. 

A few of the returned questionnaires indicated a 
discrepancy in suite count. Part of this discrepancy is due to 
the fact that some apartment buildings contain one suite more 
than is permitted by City regulations. If existence of this 
"extra" suite has been discovered during an assessment inspection, 
the Assessor's Department records will indicate the true suite 
count. If it has not yet been discovered, the records will indicate 
the assumed number of suites only. The writer's records were 
altered whenever such a discrepancy was noted by a respondent. 

In a few cases, the Assessor's Department records con- 
tained only the latest owner's name and address, thus preventing 
distribution of questionnaires to both vendor and purchaser. 

Lastly, land and building assessment data, although 
recorded for each property, was found to be virtually meaningless 
for purposes of this study. The writer had intended to test the 
relationship between assessed value and selling price in addition 
to the relationship between gross rent and selling price. The 


former objective had to be abandoned because a large percentage of 
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the properties were new at the date of sale and consequently showed 
only partial assessments, or none, at that date. Full assessment 
often could not be found until one or two years after the sale 
occurred. In the case of many properties sold in 1970, the full 
assessment may not be shown on the tax roll until late 1971, or 
perhaps 1972. 

In all, six hundred and ninety-two copies of the 
questionnaire were distributed by mail. Gross income data were 
obtained in respect of 157 sales of which 149 estimates were 
made by either the vendor or the purchaser!, and 8 gross income 
estimates were received from other apparently knowledgeable 
parties. Thus, approximately 45 per cent (157/351) of the 
investigated apartment property sales became the final input 
data of this study. 

For reasons of confidentiality, description of the raw 
data in the following pages does not include names, addresses, 
or legal descriptions. 

Tables 1 through 7 illustrate basic grouping of the input 
data. The purpose of such grouping, or categorization, is to 
permit experimentation with samples which, in their makeup, 
reflect market attitudes and which, by their size, are adequate 
to yield statistically significant results. 

ltn those few instances where both the vendor and purchaser 
replied, estimates of gross income were remarkably similar, and 
vendors' estimates were found to be higher than purchasers' 
estimates about as many times as they were lower. On the assumption 
that the vendor, being divorced from the property, could afford 


to be more objective, the writer chose to rely on the vendor's 
estimate rather than the purchaser's. 
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TABLE 1 
DATA GROUPED BY TYPE OF CONSTRUCTION 


Code Construction Frequency 
9) MaSOnGYie te cae 9 
(2) ERaM@s: bcsaleanae ts hie 148 
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Grouping by type of construction indicates that a large 
portion (nearly 95%) of the apartment buildings are of frame 
construction. 

Grouping by age indicates that, at the date of sale, 
approximately 55% of the apartment buildings were one year old 
or newer, nearly 80% were less than 6 years old, and roughly 
92% were less than 11 years old. 

Grouping by number of suites indicates a predominance 
of the smaller and medium-sized walkup apartments. It must be 
noted that there was no market evidence of the transfer, 
resulting from a sale transaction, of any apartment properties of 
more than 100 suites in size. The 351 transfers, for which 
questionnaires were distributed, included 8 properties of from 
49 suites to 100 suites in size. Questionnaires in respect of the 
latter were not returned. 

Grouping by district is a reflection of the fact that, 
when charted on a map of the City, the apartment properties are 
clustered within ten major districts of the City. These districts 


are named, for purposes of this study, after the most central, or 
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TABLE 2 
DATA GROUPED BY AGE 


Building 
Age Frequency 
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TABLE 3 
DATA GROUPED BY NUMBER OF SUITES 


SSeS esses eS 
SSS SS Nsssnsnsssnasnaas 


Size of Apartment 


Code Building Frequency 
(04) A SUREOS koe ke oo ae 14 
(06) 6 Suites ....+.- 13 
(08) & Suites ....-. 1 
(09) 9 Sitttegeacd 215 tri. 12 
(10) 10 Suites 22.0% 1 
(11) Mi Suitesera) <luste ] 
(12) '2 Suitesihia cugces 26 
(14) 34. SOTCES on fw! as 7 
(15) 15) Sari bess tmp ty «2.2% 18 
(16) 16 Suites 2.2.8: 4 
(17) A? Sui tesreaber 22th, 1 
(18) 18 Swites ..... 1] 
(19) 19, Suites sse.0c%jact 3 
(20) 20 Siritesin. cans iste 16 
(21) Sti Suitéstnase sales 8 
(22) 22: Suitesiasely. pre: 6 
(23) CasSitesrn. proces a! 3 
(24) 24 Susi téssei fied .. a 2 
(26) ehitSuitesoreceed wii 1 
(27) 2d Swites . - «=: 1 
(30) cS re 1 
(33) 33 Suites ..... 4 
(36) oe 1 
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TABLE 3 (Continued) 


Size of Apartment 


Code Building Frequency 

(42) CAS VG Re <a ae ee 1 

(45) AP EST LOS «cle sce es ] 
iar 


largest, subdivision within each district. | 

Graphical representation of the dollars of income per 
room indicated two major central clusters with some notable 
tapering away at each end. This suggested the four broad 
categories shown. 

Grouping by time is simply a division of the sample 
into sales which occurred before and after publication of 
proposals for tax reform, November 9th, 1969, by the Hon. E.J. 
Benson, Minister of Finance. 

In grouping by date, the objective was that of securing 
groupings of adequate size, in consistent blocks of time, while 
allowing for elimination of those sales which occurred in the 
grey area in the weeks immediately preceding and following the 
announcement of the tax reform proposals. 

Having examined, classified, and grouped the data in this 


fashion, it was possible to proceed with the research methodology 


Isee map in Appendix, page 170. 
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TABLE 4 
DATA GROUPED BY DISTRICT 


Code DISC Frequency 
(01) Forest Hetiohtseas. . a « r, 
(02) DeLten en:¢969-4: « sss 29 
(03) Jaspen RBlaeess. . ...... 23 
(04) Pagkalilenwemeace ss 3°! 15 
(05) BOVCi Viewer tn a eign ed 9 
(06) King Edward Park .... 17 
(07) - Inglewood-Calder cue: Ss 10 
(08) Westmount-Glenora.... 4 
(09) Hudson Bay Reserve ... 25 
(10) Central-Jasper Avenue. . 8 
157 


which is outlined and discussed on the following pages. 
METHODOL.OGY 


As has been stated, the central purpose of this study is 
to test the accuracy, and thus the reliability, of the gross rent 
multiplier as an appraisal device. 

Firstly, the statistical relationship between selling price 
(the dependent variable) and gross rent (the independent variable) 


is gauged by means of regression and correlation analysis. 
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TABLE 5 
DATA GROUPED BY INCOME PER ROOM 


Code Income per Room Frequency 
(1) $3l2wand under . 9... 31 
(2) $313 tow$s6Zeeg. so eos). 65 
3) $s63utoP$4ii2e se. Os 47 
(4) $413 andfoverne .. srl) 14 
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TABLE 6 


DATA GROUPED BY TIME 


(Before or After Publication of Proposals 
For Tax Reform by the Hon. E.J. Benson, 
Minister of Finance, 1969) 


Code Time Frequency 
Ch) Before 
November 9, 1969... 81 
(2) After 
, November 9, 1969 ... 76 
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TABLE 7 
DATA GROUPED BY DATE 


Code Sale Date Frequency 
Last Half 1968") '%. 4] 
Fivst HalieeTg69: OF % 28 


) 
) 

(3) basthHalf 1969 urine, 32 
) Birstahalt 1970Ne, & 19 
) 


bast tHa lif -19 701s ONS. 37 


Regression equations based on a variety of data stratifications are 
calculated, coefficients are derived, and confidence interval widths 
at the 95 per cent level of confidence are determined. 

Then, some of the resulting regression equations are 
applied to the gross income of selected properties in order to 
yield predicted values. These values are compared with the 
actual selling prices. 

Lastly, in order to discover whether or not results will 
be significantly different through the use of some less- 
sophisticated, but similar, method of prediction, average 
multipliers and median multipliers are calculated in order to 
permit additional comparison of predicted and actual values. 

The regression equations and related statistics are 


developed via a computer program. Input and output in respect of 
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the initial run appears on pages 168 and 169 of the Appendix. 
Additionally, in order to facilitate possible future replication 
or expansion of this study, pages 144 through 152 of the Appendix 
are devoted to brief discussion of the more pertinent statistical 
methods and formulae which underlie the applied program. 

An additional objective of this study, as has also been 
noted earlier, is that of measuring the effect, if any, of the 
“proposals for tax reform" on the accuracy and applicability of 
the gross rent multiplier. Various tests are employed to determine 
whether or not the general level of apartment property values and 
the general level of multipliers differs significantly in the 
period after publication of Benson's white paper from the levels 


which were evident in the period prior to publication of the paper. 
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CHAPTER IV 
RESULTS OF ANALYSIS 
STRATIFICATION AND CONFIDENCE INTERVALS 


In order to satisfactorily judge whether or not the gross 
rent multiplier is an accurate and reliable predictor some 
Standard of accuracy must be selected. 

Ratcliff, in an article which is based largely upon the 
findings of the Farish study, states his belief that there are no 
Studies of actual appraiser performance nor standards of appraisal 
accuracy against which a given confidence interval might be 
judged.! He adds, however, the belief that 

. most appraisers would be content to predict 

market value within 4% to 8%2 of the actual 

selling price of the property in a group of 

properties with values which average nearly 

$300,000, as did our test sample.3 


Since the Farish study employs the 95 per cent level of confidence, 


Ratcliff is saying, in effect, that most appraisers would be 


TRichard U. Ratcliff, "Don't Underrate the Gross Income 


Multiplier," Appratsal Institute Magazine, Vol. 14, Book 1] 
(1969-70), p. 19 


This range, 4% to 8%, is reported by Ratcliff as being 
representative of the average per cent difference calculated by 
Farish in his comparison of predicted selling prices with actual 
selling prices. 


SRatcliff, "Don't Underrate the Gross Income Multiplier," 
aed Ae 
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satisfied to have some assurance that actual selling prices would 
be within 4% to 8% of predicted selling prices in at least 95 out 
of 100 appraisals. Another author offers the following observation: 
. the range of error in the appraisal 

process normally will validate a latitude 

of 10% in the final conclusion of value. 
A form of support for this claim may be found in the attitude of 
local users of appraisal reports. Right-of-way buyers and others 
employed by the City of Edmonton and by the Government of Alberta 
often require two independent appraisals in respect of property 
rights which are to be expropriated or otherwise acquired. If 
the estimates of value are more than 10% apart, a third appraisal 
is generally demanded in the hope that the gap will be narrowed. 
In such instances, reliance is usually placed on the two estimates 
which show the least divergence of opinion. Occasionally, when 
the original two estimates are much more than 10% apart, neither 
appraisal is used. Representatives of major 011 companies have 
similarly indicated their reluctance to consider estimates which 
are more than 10% apart, and at least one such company regards 
such a difference of opinion as an automatic requirement for 


two new independent appraisals. 


John J. Carney, "The Development and Use of Gross Income 
Multipliers," The Appraisal Journal, XXXI, No. 2 (1963), p. 225. 


SThese comments are based on personal experience gained 
by the writer of this study in his work as an independent fee 
appraiser in the Edmonton area. 
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Thus, although there is apparently no empirical evidence to 
Support a claim that appraisers of real property would feel 
comfortable knowing that their estimates of selling price may be 
relied upon at least 95 times out of 100, the foregoing comments 
might be accepted as indication that such a level of assurance would 
be more than acceptable to most appraisers. However, this confidence 
level goes hand in hand with a confidence interval, and the 
appraiser's acceptance of a given regression equation will probably 
depend in large measure upon the relative width of the confidence 
interval. 

As will be seen in the following pages, stratification 
fails to narrow the confidence interval to within 10%. The 
confidence interval accompanying the regression equation which 
is provided by the entire sample of 157 properties, is 125.62%. 
Successive stratification of the sample into smaller and more 
homogeneous groups permits narrowing of this interval to no 
better then 110.73%. 

The difference in construction (i.e. masonry vs. frame), 
as shown in the grouping of raw data in Chapter III, suggests 
the first data stratification. Differences in cost of 
construction, rent-producing capability, maintenance expenditure, 
lender attitudes, and provision for write-off of capital 
investment in improvements, are among the prime reasons for which 
these two types of buildings may be taken to constitute submarkets 


of the overall apartment property market. 
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Table 8 presents the result of stratification by type of 
construction.© This table shows the result of employing the 
regression equation provided by all 157 properties to obtain 
an estimate of value and an accompanying estimate of the width 

of the confidence interval. The regression equation, as 
saarrariicd in the Appendix, page 153, is seen to be 

We 95,3823 "0 500K. 

The mean of X (i.e. the average of the 157 gross rents) is 
23,761. Substitution of $23,761 for X in the regression 
equation yields an estimated property value of $161,195. Then, 
multiplication of the standard error of estimate, 21,073, by 
the standard normal deviate, 1.967, yields an estimated 
confidence interval width of *$41,302. Since this latter 
figure could be misleading if shown strictly in terms of 
dollars, it is also shown as a per cent of estimated value. 
Thus, use of the regression equation provided by all 157 
properties yields an estimate of value (where X = X) of 
$161,195 and an accompanying confidence interval of 

$41,302 or 25.62%. This says, in effect, that in 95 out 
of 100 appraisals which rely on the regression equation 

6Related regression and correlation statistics are con- 
tained in the Appendix. In addition to the regression equation, 
these include X (the sample mean gross rent), R° (the coefficient 
of determination), and the F-value (regression coefficient). 

7For samples of 32 properties, or more, the standard 
errors of estimate are all multiplied by the same standard 
normal deviate (1.96 in the case of the 95% level of confidence). 
However, for smaller samples, and in those instances where the 


standard deviation of the population is unknown, the t-value, 
which varies with the number of degrees of freedom, must be used. 
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(1) 


Properties 


All Properties 


Masonry Only 


Frame Only 


Frame Only 
(excluding the 


three extremes ) 


(Stratification by Type of Construction) 


(2) 
No. 


157 


145 


TABLE 8 


CONFIDENCE INTERVALS 


(3) 


Yx, where X=X 


Tov; 195 


187,180 


SSE 


1533916 


(4) 
eens X 


C196) (215073) 
= 41,302 


(2436))(20 2532) 
= 48,455 


(1.96) (21,106) 
= 41,368 


17,441) 


(1.96) ( 
= 34,185 
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(5) 
(A eas. 20f bs) 


ZO e0e 


Baye aw) 


Zoe dic 


215. 


Yx = 5,323 + 6.560X, the appraiser may be relatively confident that 


the actual selling prices will fall within 25.62% of his estimated 


values. 


be correct 95% of the time 125.62%. 


In other words, he may feel reasonably sure that he will 


There can be little doubt 


that such reliability would be considered unacceptable to most, 


onal |; real property appraisers. Certainly this falls far 


beyond the *10% latitude discussed earlier. 


8The confidence interval is not a constant band_parallel 


to the regression line--it is at its minimum where X = X and 
curves outward as X moves away from the_mean. 
of confidence interval widths based on X are slightly misleading 


except in the case of very large samples. 


Thus, estimates 


However, such 


estimates are sufficient for the purpose of this part of the 
Study which is chiefly to discover the effect of stratification 
on the regression equation. 
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The fact that the regression coefficient (F) and the 
coefficient of determination (R2) are relatively high is an 
indication of a fairly strong relationship between selling 
prices and gross rents and an indication that a large portion of 
variation in selling prices is explained by variation in gross 
rents. As may be seen on page 153 in the Appendix the found 
F-value greatly exceeds the table F-value and the Re is nearly 
equal to 1.00. If it were not for the unacceptably wide 
confidence interval, the regression equation might be con- 
Sidered useful in apartment property appraisal. In other words, 
the width of the confidence interval is a more important measure 
of the significance of the regression equation than is indication 
that the regression line shows goodness of fit. Thus, 
satisfactorily high R2 and F-values are not, of themselves, 
Sufficient evidence of reliability. 

The remainder of Table 8 shows the change in width of 
the confidence interval which occurs when the data are stratified 
by type of construction. Of the 157 properties which make up the 
raw data of this analysis, only 9 contain buildings which are of 
masonry construction. These buildings vary considerably in size 
and age, and they are located in several parts of the City. A 
few of the 9 buildings, as was noted earlier, are partly of 
masonry construction and partly of frame construction. Because 
of the relative non-homogeneity of the masonry group and the 


Smallness of sample size, it is not surprising that the width 
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of the confidence interval is not narrowed. As is indicated in 
Table 8, the confidence interval width is 125.89%. The re- 
maining properties, all of frame construction, make up over 90% 
of the total properties considered in this study, and they are 
almost certainly as varied in major characteristics (i.e. building 
size and age, location, etc.) as the overall sample. Again, it 

is not surprising to see no narrowing of the width of the 
confidence interval. 

However, the confidence interval width is seen to narrow 
considerably when the properties which produce the three extreme 
multipliers? (all of frame construction) are excluded. ‘Exclusion 
of obviously non-conforming data is compatible with normal 
appraisal practice--real property appraisers, in attempting to 
interpret the market, tend to aiseoukty or disregard, market 
data which is grossly out of line with the majority of evidence. 
Perusal of the calculated gross rent multipliers indicates a 
general "spread" of multipliers running from a low of about 5 
to a high of approximately 9. The multipliers produced by 
sales 049, 050, and 061 are considerably outside this general 
range and must be regarded as notably untypical of the market. 


Further analysis deals strictly with those properties 


which contain buildings of frame cons truction!9 and, with the 


ISee Appendix, page 139. 


Orurther study, via stratification, of the 9 properties 
with masonry structures, would obviously prove to be fruitless 
if for no other reason than that the sample is already of 
inadequate size for meaningful statistical inference. 


_ ; | Ae-904 % * 7 i i 
: an roy ‘. ; ) 
7 \ f aro  ¥ 7! i > a 
; <1 ‘ i Wea 
m% x z ‘t ‘® : 
Y ae ; , inh, iy a 
uy 7 - ¥ ie a, % a ‘A ; A ; 7 
; ; y i eae 
, i 4 , ‘ a A TO» dear ha 
; <9 j P iy 4 : ay hall a} ay. y - A 
J ' q 7 / ; 7” 7 . ‘ ~ ‘a ia ei 
Leary rN ; : b 7 ; 
ny pe) a 1h a nD. " i 
; a ind v ~ 
t a 
' areas 
; F c 
’ 


mblennes mi riaian rake = wae af 


a pay hag iboats ict 3 Lavin ies iho y siez ue 


aI Cg a 


corti? ith Sinan euialas ieagascade aie seca Bry). 
crontxs wert) sft soubone dob SBRoNeGo%G) Si on teens anes 
no tautoxF Jnsbutoxs uw (notasanibanas gat | 


6 éatsotbnt ieddbitinns ost oil ay wy to fonnih 
@ subde Yo woh ‘ort intone’ ext Tata TuR te “basrqe" Teveneg 
ud baowboyg ete ata aT B hi la 
levenop eh ‘Bbpio Mee abt enon . 
_Soiaem PANE: : 
zaisysyorg “—o 
arly do tw ali 


67 


exception of Table 9, analysis excludes the properties which produce 
the three extreme multipliers. 

Table 9 shows the change in width of the confidence interval 
which occurs when the data are stratified by type of construction 
and by time. The sample of 148 frame properties is divided between 
those which sold prior to publication (November 9th, 1969) of 
Benson's proposals for tax reform and those which sold subsequent 
to publication of the proposals. The width of the confidence 
interval is increased from 425.92% to *26.79% when the sample 
is changed from the 148 properties to 78 properties which were 
sold prior to November 9th, 1969. The interval narrows to 
+24.45% when the sample is changed from 148 properties to 70 
properties which were sold after November 9th, 1969. These 
changes in width are so small that it would appear foolhardy 
to attempt to draw anything but the most general of conclusions 
therefrom. It might be inferred that publication of the 
proposals caused some of the late 1969 and 1970 purchasers to 
buy with just a shade more caution in reaction to the 
possibility of reduced future after-tax returns.!! The 
tightening of the confidence interval suggests the value of an 
additional stratification--a form of stratification which will 
eliminate those sales which occurred in the "grey" area in the 

the changes in width could be largely, or completely, 
the result of influence of the aforementioned three non-conforming 


sales. This probability is recognized in the analysis contained 
in Table 10. 
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TABLE 9 
CONFIDENCE INTERVALS 


(Stratification by Type of Construction 
and by Time) 


(1) (2) (3) (4) (5) 
Properties Nowa YX, be X=X =ty-25y-% (4) as % of (3) 


Frame, before 

publication of 

proposals for 

tax reform 78 138,553 (1.96)(18,934) 26.79 

= 37,110 

Frame, after 

publication of 

proposals for 


tax reform 70 183,068 (1.96) (22,840) 24.45 
= 44,766 


weeks immediately before and after newspaper announcement of the tax 
reform proposals. This is shown in Table 10. 

Examination of the first portion of Table 10 indicates 
that elimination of the sales which occurred in the "grey" area 
results in an even greater increase in the width of the "before" 
interval and a considerably greater decrease in the width of the 
"after" interval. However, the top two sets of figures in Table 10 
are the result of stratification without exclusion of the three non- 
conforming sales. The lower two sets of figures are the result of 
stratification which excludes the three non-conforming sales. What 
at first appears to be a sign of considerably altered relationship 
between gross income and price is found to have been caused by inc- 


lusion of two notably non-conforming sales in the "before" sample. !2 


l2this somewhat dramatic difference in results Spawned the 
earlier noted decision to cause succeeding tests to be based only 
on samples which do not include any of the three extreme transactions. 


’ 
on 


Syma). 
ey 
oe : rannscner & | oe Pid 
2) | ¥ pyrene id eo 7 
(6) 30 f 26. (8) st vy Ege We mal 
i: fabs the es a ie 
a W Waa ; ae Mm vi = van 4 
y une hy La : 
774 2 : 
2. .as } (pee, 81) (22. ) Pe ee ae ats 
ORE epnaaede 
: . ; | Pin he 
ao af . , ‘< - 
\ . , se ; i 7 
, iy i 7 etnen 
8 (Oh8,S8)(de.t) | ov. savotSt 
aay.eh = ae 
rad 7 : rx : 
SSeS = —=[ ———————— a 
me. Or on . 
xed ait to Jasmesnbonrs veqsqewan “an we stot vsetbomt | ‘eta " 
OF afdaT af awore ie anit sefs2oqora edt 
gsteothnt Of sfdseT ¥o nord (Od janit! add ‘fo fotteitincd an 
a |e aes 
5O%S vaye” aid at bownjoso bad id corse at a aa 


i ‘eam { 
‘'yyotsd" oat To AID EW. sag nt season idan 8 nt 2 
az “ie 
sit to ddbfw ont at saperoe “ase i isb j2nod & bas. 


tt a st, 
Of ofdsT nF assem tH atoe Ows qot ait: Aeve ie Bvt 


i) hi, a one j s 2 

“on gods sat To nor éalstaxe "Sorts tw rorseottidae a 
| ie) ca 

+o Jfyesy ani O18 dies Lal 10 a oa a 


Vir sy 
tedW 3 .2ohbe ee oie aaa 
Ny TA q 1 7 | 
Eee i ; 
ghvizndits ie ‘beisi ts: el 


“ai fe d. re bi al y + J bri 
i! 7 il a Fae: 


ST, vit “gyotea 9 
aan ie 


ano onan a isi 
ae mie a Ae | 


) it 


69 


TABLE 10 


CONFIDENCE INTERVALS 
Soe pak by Type of Construction 
and by Date) 


(1) (2) (3) (4) (5) 
Properties No. YX, ai ee UE (ayras %: of (3) 


Frame, last 1/2 of 
1968 and first 


1/2 of 1969 66 143,779 (1.96) (20,143) 27.45 
= 39,480 

Frame, 1970 ay 4 187,098 (1.96) (20,417) 21236 
= 40,017 


Frame, last 1/2 of 
1968 and first 


1/2>0F=1969 64 142,398 (1.96)(14,176) T9351 
=a21 5765 

Frame, 1970 ay 187,098 (1.96) (20,417) 21.38 
= 40,017 


Thus, since the lower figures are the significant results, it can be 
seen that the confidence interval width of +21.51% (Table 8) is not 
meaningfully altered (or significantly narrowed or improved) b 
introducing "date" stratification. 

Before proceeding to discuss the data shown in Table 11, 
it may be advisable to note that the more recent sales are of 
properties which are, on the average, more expensive. Thus, if 
the "after" sample had been found to produce a significantly 
narrower confidence interval, and if one can accept the premise 
that, in general, the expensive income-producing real property 


is purchased by professional investors while the less expensive 
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(1) 
Properties 


Frame, 10 years 
old or newer 


Frame, 5 years 
old or newer 


Frame, | year 
old or newer 


TABLE 11 
CONFIDENCE INTERVALS 


(Stratification by Type of Construction 


(2) 
No. 


i35 


12] 


84 


and by Age) 


FS) (4) 
YX, where X=X =heany yt 


165,067 (1.96) (18,012) 
= 35,304 


172,657 (1.96) (18,691) 
= 36,634 


191,620  (1.96)(20,655) 
= 40,484 


70 


(5) 

(4) as % of (3) 
21.39 
21.22 


2.13 


income realty is purchased by less business-like investors 


(e.g. first-time investors such as the retired farmer), then 


such "before" and "after" results might reasonably have been 


regarded as a reflection of the more careful buying habits of 


the professional investor rather than some effect resulting from 


the tax reform proposals. 


construction and by age. 


Table 11 shows the effect of stratification by type of 


Once again, the confidence interval 


width shown in Table 8 (421.51%) is not meaningfully altered 


by introduction of a second level of stratification. 


construction and by number of suites. 


Table 12 shows the effect of stratification by type of 


The groupings shown were 


selected largely because the data is distributed in a pattern 
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(1) 


Properties 


Frame, 
4 to 6 suites 


Frame, 
4 to 11 suites 


Frame, 
12 suites 


Frame, 
12 to 16 suites 


Frame, 
18 to 20 suites 


Frame, 
18 to 24 suites 


Frame, less 
than 18 suites 


Frame, more 
than 17 suites 


ABUE PZ 


CONFIDENCE INTERVALS 
(Stratification by Type of Construction 
and by Number of Suites) 


(2) (3) es (4) 
No.  Yx, where X=X Tty_oSy x 
$ $ 

26 525429 (2.064) (4,875) 
= 10,062 

4] 67,182 (1.96) (9,096) 
= 17,829 

ig 117,704 (2.110) (8,834) 
= 18,640 

46 130,672 (1.96) (9,374) 
= 1833/3 

30 2VVsocs (2.048) (15,958) 
= 32,682 

48 PANU R ea (1.96) (18,691) 
= 36,634 

88 104,560 (1.96) (9,127) 
= 17,888 

aw 242,931 (1.96) (25,130) 


= 49,255 
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Similar to the groupings, but also because these groupings may 
be taken to represent somewhat homogeneous submarkets. In other 
words, they not only provide samples of reasonably good size, but 
they separate the properties into "size" groups which appeal 
generally to buyers who are considered by brokers and lenders to 
exhibit somewhat different investor-behaviour characteristics. 
For example, it is generally believed that smaller apartment 
properties are purchased by husband and wife teams or other 
individuals who usually manage their own properties, and who 
often jive in one of the suites and/or handle their own caretaker 
chores, while the larger apartment properties are purchased by 
wealthier individuals or investor syndicates and corporate 
entities, with management and caretaker responsibilities placed 
in the hands of professional personnel and/or salaried 
employees. Some of the resulting confidence intervals show 
considerable improvement; some show a considerable widening. 
Some small samples occur and the effect of the t-value is 
dramatically evident. In addition, in Tables 8 through 11 both the 
F and R@ values were found to be relatively high; in the Table 12 
tests, however, some of the R@ values are found to be at a 
Significantly low level. 

The first of the groupings in Table 12, properties of 
lowest value, yields some improvement. The confidence interval 
is narrowed slightly (i.e. from 421.51% to 19.19%). This 


improvement, however, is gained at the expense of some loss of 
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confidence in the strength of correlation--i.e. R2 is found to 
have declined from 0.9614 to 0.6754, which means essentially 
that a user of the resulting regression equation must accept 
the fact that it credits only approximately 68% of the 
variation in price to variation in gross income. 

Notable improvement in width of the confidence interval 
is shown in results of the third grouping. The confidence 
interval narrows from 21.51% to +15.84%. Once again, however, 
the improvement is accompanied by a notable decline in the Re 
value--to 0.7714. 

Of the eight groupings tested in Table 12, seven show 
a narrowing of the confidence interval. Four of these might 
be said to show an unreasonably low R@ value. The lowest R@ 
value of these four is 0.5302, which is the coefficient of 
determination attached to the sixth grouping (Frame, 18 to 24 
Suites). It may thus be seen that a relatively marked 
improvement in confidence interval width, of itself, can 
be a misleading indication of the usefulness of stratification 
by size. In fact, in this sixth grouping not only is the 
confidence interval markedly narrowed! 8, but the F-value is 
Significantly high. If reference were not made to the Re 
value, the regression equation might be accepted with more 
confidence than is warranted. Again, it must be noted that 
the appraiser requires assurance that the regression equation 


'131t should be noted that there is no t-value effect 
on results produced by this grouping. 
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explains a satisfactory degree of variation as well as assurance 
of adequate predictive accuracy. 

Before proceeding to discuss the data shown in Table 13, 
it may be useful to note the following observations. Firstly, 
although it is always dangerous to draw simple conclusions from 
Statistical inference of this sort, it might nonetheless be 
fair to suspect that in those cases where the confidence interval 
is significantly narrowed, but the proportion of the variation 
which is accounted for by the regression equation is considerably 
lessened, two important and related factors may be at work. If 
the properties under consideration are among the more expensive 
of the original sample, it might be suspected that the more 
Sophisticated investor is involved. This might account for the 
tighter purchase pattern. Additionally, with reference to 
Dorau's comments about the many benefits of ownership other 


than annual income!4 


» it may be suspected that the professional 
investor, more than other investors, will be aware of, and 
interested in, such other benefits. Secondly, with respect to 
the observation that some of the groupings results in smal] 
samples which requires use of values froma "t" distribution!9, 


it is important to recall that as the sample diminishes in size, 


Other things being equal, the reliability of statistical inference 


coe Chapter II, page 35. 


Vthe symbol ty 4 at the top of colum (4) in the Tables 
represents the t-value fbr N-2 degrees of freedom. For samples 
of size 32, or larger, the value ty_5 is approximated by the 
eee normal deviate, which at the 95% level of confidence 
15 1.96, 
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diminishes. The t-values become rapidly larger as the sample 
size drops significantly below 32. The general effect of this 
is a greatly increased width in the confidence interval as the 
sample size declines. As analysis progresses, it will be seen 
that the sample which consists of less than 32 properties may 
not be as great an enemy of regression analysis (as an appraisal 
tool) as might be suspected. 

Table 13 presents the results of stratification by type 


16 When charted on a map of 


of construction and by district. 

the City, the apartment properties were seen to cluster within 

ten major districts. Division into these districts may be 

considered worthwhile for several reasons. Firstly, some of 

the districts have been built up as new subdivisions while 

others are older residential areas which are undergoing 

redevelopment. Secondly, some of the districts contain 

buildings which boast a fairly consistent level of quality 

(i.e. either generally high or generally low by comparison 

with the buildings of other districts). Lastly, most of the 

districts have their own distinctive advantage or disadvantage, 

generally speaking, in respect of nearness and access to the 

downtown area, shopping facilities, and sources of employment. 

To the extent that these are in fact features of some, or all, 
l6When the data were initially gathered, it was noted 

that the 157 properties represented in excess of 50 subdivisions. 

With few exceptions, samples "by subdivision" were extremely 


small. Grouping by districts was required in order to permit 
meaningful statistical inference. See Appendix, page 170. 
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TABLE 13 


CONFIDENCE INTERVALS 
(Stratification by Type of Construction 
and by District) 


(1) (2) oe (4) (5) 


Properties No. YX, it Ka “ty-25Y°% Cay asey So F"('3) 

Frame, 

Delton 28 Vo4,505 (2.056)(13,151) 20 Fiz 
= 27,038 

Frame, 

Jasper Place 21 153,015 (2.093) (18,905) 25.86 
= 39,568 

Frame, King 

Edward Park 16 134,703 (2.145)(14,105) 22.46 
= 305255 

Frame, Hudson 

Bay Reserve 23 201,970 (2.080) (19,627) 20.21 
= 40,824 


of the districts, apartments within the districts may be considered 
to constitute submarkets of the overall apartment property market. 
The groupings shown in Table 13 were selected because they make 

up the four best samples in terms of size. The width of the 
confidence interval is widened in two of the groupings and is 
narrowed in the other two. The best result is obtained from 

those groupings which contain the most properties. In all four 
instances, the R@ and F-values show fairly strong correlation 

of gross rents and selling prices. It should be noted once 


again that the results reflect the influence of t-values which 
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were required in the calculation of the width of the confidence 
intervals. The fact remains, however, that the confidence interval 
widths are not significantly altered and it must be concluded 
that while the results of Table 12 might indicate some value in 
Stratification by size the results of Table 13 do not indicate 
material value in stratification by district. 

Table 14 shows the effect of stratification by type of 
construction and by income per room. Income per room provides 
a rough, but readily available and easily calculated, measure 
of apartment quality. As was noted earlier, graphical 
representation of dollars of income per room indicated two 
major central clusters with some notable tapering away at each 
end. This suggested the four broad categories shown in Table 5, 
one of which provides a notably small sample. Of the four 
broad groupings, shown in the top portion of Table 14, three 
yield some narrowing of the confidence interval width, and it 
can be seen that the width becomes narrower as the income per 
room increases. If it can be assumed that the apartments which 
earn greater income per room are in fact higher quality 
structures, and if it can be assumed that the higher quality 
structures are generally the larger and more expensive buildings, 
this pattern of narrowing might be taken as support of the 
earlier noted contention that the more expensive income-producing 
properties are purchased, in the main, by professional or 


more-sophisticated purchasers. 
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(1) 


Properties 


Frame, 
$312 and less 


Frame, 
$313 to $362 


Frame, 
$363 to $412 


Frame, 
$413 and over 


Frame, 
$313 to $412 


Frame, 
$363 and over 


(Stratification by Type of Construction and 


(2) 


No. 


rae | 


62 


45 


1] 


107 


56 


TABLE 14 


CONFIDENCE INTERVALS 


by Income per Room) 


(3) 


Yx, where X=X 


T0757 33 


147,203 


202, 150 


173,681 


1705317 


196,570 


se 
a ea 


(2.060) (13,793) 
= 28,414 


(1.96) (155379) 
= 30,143 


C1e96y Cli. 7 71 ) 
= 34,83] 


(2.262)(11,792) 
= 26,673 


(1.96) (16,402) 
= 32,147 


(1.96) (19,754) 
= 38,718 
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(Ayr as 7% Ot. (3) 
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The lower portion of Table 14 shows the results of com- 
bining the "middle" two categories and the “highest” two categories. 
Sample sizes are increased considerably while some improvement 
in width of the confidence interval is retained. 

In all six instances, the R2 and F-values show fairly 
strong correlation of gross rents and selling prices, and the 
results of the six tests indicate some value in stratification 
by income per room. Again, however, although the improvement 
brought about by such stratification is quite consistent it 
cannot be regarded as dramatic. 

mthouuh results obtained through stratification at 
two levels are generally disappointing--i.e. not highly 
Significant--it is desirable to proceed with stratification at 
three, and more, levels in order to determine whether such 
further stratification will result in any notable additional 
narrowing of the confidence interval. While some of the 
Stratification at two levels has narrowed the width of the 
confidence interval, the intervals are still relatively wide 
and the obtained regression equations are probably not prac- 
tically useful. Further testing is also desired in order to 
permit comparison with the results of other studies. 

Table 15 shows the result of three-level stratification. 
The first four tests are of samples which arise from 
stratification by construction, age, and size. In Table 8, the 


145 frame properties provided a confidence interval of 121.51%. 
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TABLE 15 


CONFIDENCE INTERVALS 
(Three-level Stratification) 


iT) (2) eee (4) (5) 
Properties No. vxe were ex “EN=25Y-% (Aras % oF. (3) 


Frame, 5 years 
old or newer, 


a=to.e<suites . 17 DOE oO (2.131) (4,799) 18.50 
= 10,226 

Frame, 5 years 

old or newer, 

tee to 20 

Suites 28 213,027 (2.056) (16,540) 15.96 
= 34,006 

Frame, 5 years 

old or newer, 

18 to 24 

Suites 46 218,706 (1.96)(19,077) 7 aO 
= 37,390 

Frame, 5 years 

old or newer, 

more than 

17 suites 55 244,739 (1.96) (25,597) 20.50 
= 50,171 

Frame, 5 years 

old or newer, 

Delton 28 100,489 (2.056) (13,151) 26.91 
= 27,038 

Frame, 5 years 

old or newer, 

Jasper Place ey. 175,668 (2.131)(19,531) 23-70 
= 41,621 


Frame, 5 years 

old or newer, 

King Edward 

Park 15 140,354 (2.160) (14,548) ac tB9 
= 31,424 
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(1) 


Properties 


Frame, 5 years 
old or newer, 
Hudson Bay 
Reserve 


Frame, 5 years 
old or newer, 
$363 to $412 


Frame, 5 years 
old or newer, 
$313 to $412 


Frame, 5 years 
old or newer, 
$363 and over 


(2) 
No. 


18 


43 


96 


52 


TABLE 15 (Continued) 


(i)? see (4) 
Yx, where X=X Tt sy = X 
N-2 $ 


222,011.) (2.120) (215045) 
= 44,615 

208,077 (1.96) (18,043) 
= 302003 

177, 361 (1296) (1175055) 
= 33,428 

206 ,261 (1.96) (20,045) 
= 739520) 


8] 


(5) 
(a) as % of (3) 


201 


16.99 


18.65 


19205 


In Table 11, the 121 frame apartments which are newer than six 


years provided a confidence interval of 121.22%. 


In Table 12, 


the 26 frame apartments which are 4 to 6 suites in size provided 


a confidence interval of 19.19%. 


Combination of all three 


levels in Table 15 provides a confidence interval of £18.50%. 


However, aS was discussed earlier, width of the confidence 


interval does not of itself tell the story. 


A narrower con- 


fidence interval will generally only be considered significant 


when the magnitude of the narrowing is notable and when the 


accompanying values of R2 and F are satisfactorily high. 


Thus, 
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a more complete story is provided by the following tabulation. 


Confidence 
Sample Interval Found. Table 
Size Width R2 F-value F-value 
145 eRe ah wd 0.9614 3,565.47 Less than 
3.91 
121 228 22% 0.9560 2,587.13 Less than 
3.92 
26 *19.19% 0.6750 49.94 4.26 
Vz *18.50% 0.6913 33.59 4.54 


The found F-value greatly exceeds the table F-value in each case, 
and each of the regression equations may be accepted as being 
significant (i.e. not likely the result of mere chance). However, 
the magnitude of the narrowing of the confidence interval 
represents only minor improvement. In addition, a notable decline 
in the value of R¢@ accompanies both the three-level test and one 
of the two-level tests. Users of the regression equation 
provided by the three-level test would have to be aware of the 
fact that the regression equation accounts for (or explains) 
only approximately 69% of the variation in selling prices. 

The second four tests in Table 15 are of samples which 
arise from stratification by construction, age, and district. 
The last three tests in Table 15 are of samples which arise from 
stratification by construction, age, and income per room. Of the 
entire eleven tests in Table 15, all show a significantly high 


F-value and only the first three show a questionable R2 value. 
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However, when the confidence interval widths are compared with those 
provided by the two-level tests in Tables 12, 13, and 14, improvement 
is shown in three of the tests, virtually no change is shown in 

Six of the tests, and a widening of the confidence interval 

results from the remaining two tests. It is interesting to note 

(as is indicated in the tabulated data which follows) that the 

good, indifferent, and bad "results" do not appear to be a 


function of sample size. 


Table 15 Table 15 Tables Result (three-level test 

Sample Confidence 125.133 compared with earlier 
Size Interval and 14 two-level test) 

17* 18.50% 19.19% narrowed 

28% 15.96 15.45 same 

46* 17.10 16.84 widened 

55 20.50 20.27 same 

28 26.91 20.12 widened 

17 23.70 25.86 narrowed 

15 22.39 22.46 - same 

18 20.10 20.21 same 

43 16.99 ees narrowed 

96 18.85 18.88 same 

Sy 19.05 19.05 | same 


The first three tests (see asterisks) are those in which 
the R@ value is notably low. The conclusion which appears to 
arise from this is that three-level stratification does not 
improve significantly on two-level stratification. Certainly the 
confidence interval is not narrowed to anything near *10.00%. 

Table 16 shows the results of a preliminary test of the 


effect of varying sample size. Three of the test groups shown 
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TABLE 16 


CONFIDENCE INTERVALS 
(Three-level Stratification--50% Random Sample) 


cil)? (2) 6) (4) (5) 
Properties No. We Hr X=X ~ty-25y-* (4) as % of (3) 


Frame, 5 years 
old or newer, 


18 to 24 

Suites ys 214, 886 (2.131) (15,616) 15.49 
Ete Sey Li 

Frame, 5 years 

old or newer, 

Hudson Bay 

Reserve 8 245 ,906 (2.447) (21,975) eee 
= 53,774 

Frame, 5 years 

old or newer, 

$363 and over 23 WOl 3635 (2.080) (19,333) 22612 
= 40,214 


in Table 15 were selected at random and the computer was 
directed to calculate a second set of regression and correlation 
statistics based on one-half the number of properties within 
each group (i.e. a random sampling of 50% of the properties). !/ 
The confidence interval is narrowed in the first of the three 
tests and is widened in the other two. An acceptably high F-value 
is produced by all three tests. The first test, however, produces 
hy several tests which called for the computer to 
random sample a certain percentage of properties within a group 


the percentage selected by the computer was notable and inexplicably 
different from the specified percentage. 
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a notably low R2 value (0.6260). Thus, the sole improvement in 
confidence interval width occurs at the expense of confidence in 
correlation. 

Table 17 shows the results of an additional test of the 
effect of varying sample size. This test centers on two three- 
level groupings--one selected from Table 15 and the other 
chosen at random from three-level groupings for which regression 
and correlation statistics had not yet been acquired. The 
computer was directed to calculate regression and correlation 
statistics for each test group (with randomly selected samples) 
so that confidence interval widths could be calculated at 10% 
intervals. With respect to the first grouping, the width of 
confidence interval does not vary significantly for sample 
sizes 56 to 96. It is interesting to note, however, that the 
smaller samples, 18 to 42, produce a considerably narrower 
confidence interval despite the fact that in two instances 
Smallness of sample size necessitates use of the t-value. It 
is also interesting to note that the confidence interval width 
produced by the smallest sample, 9, which is affected most by 
introduction of the t-value, is only slightly wider than those 
produced by the 5 largest samples. With respect to the second 
grouping, the width of the confidence interval is found to 
narrow significantly and quite consistently as the sample size 


declines (i.e. from 418.02% for sample size 47 to +11.82% for 
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TABLE 17 


CONFIDENCE INTERVALS 
(Three-level Stratification--Comparison of 
Varying, Randomly Selected, Sample Sizes) 


(1) (2) Caden: wee) (5) 
Properties No. YX, Mere X=X a eg a KA) aS! 201 Cs) 


Frame, 5 years 
old or newer, 


$313 to $412 9(10%) 141,862 (29865) (120352) 20259 
= 2nene 

18(20%) 151, 346 (2.120) (11,299) 15283 
= 23,954 

29 (30%) 158, 834 (2.051) (12,075) 151260 
= 24,778 

35 (40%) 156,078 ChS6NG12 5077) PS = 7 
= 2353071 

42 (50%) 155,890 (1.96) (14,209) 17.86 
= 275850 

56 (60%) 162,729 (1.96) (16,080) 9337 
= 31,517 

67(70%) 164,204 (1.96) (16,670) 19.90 
Sa 5013 

78(80%) 169,156 (1.96) (16,685) 19is39 
= 32,/03 

82 (90%) 169,483 (Tt..96)) (116) 37.35) 192.35 
= 32,800 

96 (100%) T77 330" (1.96) (17,055) 18.85 


= 33,428 
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TABLE 17 (Continued) 


(3) 


214,835 
220,409 
AMISH 
218,/16 
(al SIO IAS 
230,073 
2255.3/0 
226,094 
22a 029 


238,067 


Yx, where X=X 


(4) 


tty Sy =X 


$ 


.080) (17,228) 


= 39,035 


.052) (19,265) 


Ea ou 5. 00c 


-96) (20,045) 


= 39,289 


.96) (19,937) 


= 39,076 


.96) (21,894) 


= 42,913 
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sample size 4,18 The broad conclusion which would seem to arise 
from this is that sample sizes of less than 32 properties, in this 
study, may not be a notable enemy of regression analysis (as may 
at first be suspected), and any observed lack of reliability in 
use of the regression equation might better be considered an 
inherent defect in the data, or impropriety of the assumption 
that the relationship between gross incomes and selling prices 

is significant in real property appraisal, rather than the result 
Of inadequate sample sizes. 

Tables 18 and 19 show the results of stratification at 
four and five levels. In many cases sample sizes become un- 
reasonably small (non-existent in one instance) with the result 
that confidence intervals widen considerably and/or the R2 and 
F-values indicate poor correlation between gross incomes and 
selling prices. Probably only 4 of the 20 groupings can be said 
to produce reasonably good results--i.e. only in 4 of the 
groupings does the resulting confidence interval!9 remain in the 

181, the first grouping the R2 and F-values may be con- 
sidercd acceptably high for all sample sizes; in the second grouping 
the R© and F-values may be considered acceptably high for all but 
the two smallest samples (i.e. sample sizes 4 and 8). This is, 
incidentally, the first point in examination of the effect of 
stratification at which the found F-value fails to equal or exceed 
the table F-value. 

'9the width of the confidence interval in a given sample 
is the result of three influencing factors--the standard error 
of estimate, the sample size, and the level of confidence. With 
respect to the first of these, the choice of closely comparable 


properties via intelligent stratification will act to minimize 
the inherent variation in the grouping. With respect to the 
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TABLE 18 


CONFIDENCE INTERVALS 
(Four-level Stratification) 


(1) (2) (sy (4) (5) 
Properties No. YX, si hon =ty-25Y"% (ay"as 2 oF (3) 


Frame, 5 years 

old or newer, 

4 to 6 suites, 

Del ton 6 055007 (2. T16)(3 i) 18.87 

10,485 

Frame, 5 years 

old or newer, 

4 to 6 suites, 

King Edward 

Park 4 60,563 (4.303) (4,857) 34.48 
= 20,884 


Frame, 5 years 

old or newer, | 

4 to 6 suites, 

Hudson Bay 

Reserve 0 ae ore perth 


Frame, 5 years 

old or newer, 

18 to 24 suites, 

Delton 5 195,200 Ge 182) (23,530) 38. 36 
= 74,872 


Frame, 5 years 

old or newer, 

18 to 24 suites, 

King Edward 

Park 6 219,410 (2.776) (14,795) 18.71 
= 41,068 


Frame, 5 years 

old or newer, 

18 to 24 suites, 

Hudson Bay 

Reserve 11 218,826 (2 262) (19, 729) 20.39 
= 44,628 
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TABLE 18 (Continued) 


(1) (2) (3) (4) 


(9) 
Properties No. Ve: wel X=X sEya20¥X (A)-as % 01 (3) 


Frame, 10 years 

old or newer, 

18 to 24 suites, 

Delton 2) 195,200 (3.182) (23,530) 38. 36 
= 74,872 


Frame, 10 years 
old or newer, 
18 to 24 suites, 


Hudson Bay 

Reserve iz 215,691 (2.228) (18,883) 19.51 
= 42,07] 

Frame, 10 years 

old or newer, 

18 to 24 suites, 

$313 to $412 4] 218,455 (1.96) (19,611) 17.59 
= 38,437 

Frame, 10 years 

old or newer, 

18 to 24 suites, 

$363 and over 22 2275715 (2.086) (15,823) 14.50 
= 33,006 

Frame, 10 years 

old or newer, 

18 to 24 suites, 

Before proposals 

for tax reform 19 206 ,524 (2.110) (20,538) 20.98 
= 43,335 


Frame, 10 years 

old or newer, 

18 to 24 suites, 

After proposals 

for tax reform 22 22447 (2.086)(19,302) 17.97 
= 4 
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TABLE 18 (Continued) 


(1) (2) (3) (4) (5) 


Properties No.  Yx, hehe X=X aces (4)_as.% of (3) 


Frame, More 

than 17 suites, 

$363 and over, 

Before proposals 

for tax reform 9 243,012 (2,365 )'(17,077) 16.61 
= 40,387 


Frame, More 

than 17 suites, 

$363 and over, 

After proposals 

for tax reform 16 272,803 (2.145) (24,872) 19.55 
= 53,348 


previous pattern (or show some improvement ) coincident with a 
Significantly high R2 and F-value. Thus it would appear that 
Stratification, in this study, is impractical beyond three levels. 
It would also, as has been indicated, seem to be a fact that 


even in those cases where stratification shows consistency in 


second, efforts to secure samples of 32, or more, properties 

will minimize reliance on the higher t-values. With respect to 
the third, the appraiser can choose to employ alevel of confidence 
less than 95%, say 66.26%. Dealing in this way with the problems 
of sample size presents certain problems, however. The data 

may often be limited in number with the result that even moderate 
Stratification will yield a small sample. Also, the choice of a 
lower level of confidence is rarely a solution. Selection of 

the 66.26% level of confidence virtually halves the standard 
normal deviate (1.00 as against 1.96, for the large samples) 

and this alone will act to narrow the width of the confidence 
interval by approximately 50%. However, in exchange for this 
gain, the appraiser will have confidence that the actual value 
will fall within the calculated interval only in approximately 

2 out of every 3 appraisals as against the previous 95% level 

of confidence. 
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(1) (2) 


Properties No. 


Frame, 10 years 

old or newer, 

More than 17 

suites, Hudson 

Bay Reserve, 

Before proposals 

for tax reform 5 


Frame, 10 years 

old or newer, 

More than 17 

Suites, Hudson 

Bay Reserve, 

After proposals 

for tax reform 8 


Frame, More 

than 17 suites, 

$363 and over, 
Westmount- 

Glenora and 

Hudson Bay 

Reserve, Before 
proposals for 

tax reform 4 


Frame, More 

than 17 suites, 

$363 and over, 

Wes tmount- 

Glenora and 

Hudson Bay 

Reserve, After 
proposals for 

tax reform 10 


TABLE 19 


CONFIDENCE INTERVALS 
(Five-level Stratification) 


(3) 


Yx, where X=X 


238,024 


217,162 


268,542 


276,437 


(4) 
=ty-25y °X 


oe 182) (19, 621) 
= 62,434 


(2.447) (19,807) 
= 48,469 


(4.303) (10,519) 
= 45,263 


(2.306) (28,451) 
= 65,608 
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(1) (2) 


Properties No. 


Frame, More 

than 17 suites, 

$363 and over, 
Parkallen and 

King Edward 

Park, Before 
proposals for 

tax reform 3 


Frame, More 

than 17 suites, 

$363 and over, 
Parkallen and 

King Edward 

Park, After 
proposals for 

tax reform 2 


TABLE 19 (Continued ) 


(3) 


Yx, where X=X 


221,688 


(4) 
=ty-25y-% 


(12.706) (24,314) 
= 308,934 


9) 


(Ay#as 2 of (3) 


1395.35 


narrowing the confidence interval the magnitude of the narrowing 


falls so much outside of the apparently acceptable 110.00% limit 


that the stratification is of no value. 


PREDICTIONS BASED ON REGRESSION ANALYSIS 


Although considerable difficulty has been encountered in 


narrowing the confidence intervals of the predictive equations 


through sample stratification, the question of the value of 


stratification and the question of the reliability of the 


equations can be answered more fully. 


In this regard, the 
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following pages are addressed to the question: If an appraiser 
had used some of the calculated regression equations, how close would 
he have come in his predictions to the prices actually received? 

Table 20 shows the result of the first comparison of 
predicted values with actual selling prices. The test involves 
the 46 properties contained in the third grouping in Table 15. 

Ten properties were selected at random from among the 46. Then, 
using the regression equation which is produced by the 46, the 

gross incomes of the 10 randomly selected properties are made to 
yield 10 predicted values. These 10 predicted values are then 
compared with the actual selling prices in oraer to determine the 
"difference" in dollars and as a percentage of the actual price. 29 
Lastly, the average of the percentage differences is calculated in 
order to estimate the average accuracy of the predicting equation.2! 
As is indicated in the Table, the average % difference is 8.83%. 

In an extension of the test, the regression equation 
produced by a 50% random sampling of the same grouping (i.e. Frame, 
5 years old or newer, 18 to 24 suites) is used to predict the 

20a1 though the differences are sometimes positive and 
sometimes negative, signs are ignored; the point of interest 
is the magnitude of the difference between the predicted and 
actual values, not whether the difference is high or low. 

21 this may also be explained by stating that the 
"% differences" are averaged so that an average of the 
variation may be shown. The average % difference is thus an 
average of percentages, not the average absolute difference 
expressed as a percentage of the mean value. Such averaging 


of percentages avoids the weighting effect that would obviously 
result from any notable mix of property sizes in a sample. 
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TABLE 20 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
and Number of Suites) 


46 (Frame, 5 years old or newer, 
18 to 24 suites--see Table 15) 

Regression Equation: Yx = 42,634 + 5.399X . 

Sh = 19,077 

R¢ = 0.5073 


Parent Sample: 


Predicted Actual Difference % Difference 
188,407 162,000 20 6407 16.30 
Zac ear 235,000 12,579 535 
249 ,956 271,200 21,244 Vipers: 
204,604 228,500 23,896 10.46 
226,632 209 ,000 174632 8.44 
198,125 223,000 245075 EVST5 
178,825 198,00C 19.175 9.68 
Zl h3562 195,000 222962 Tied 
230,519 241,000 10,481 4.3 
269 , 392 260,000 9,392 oie 

Average % Difference... . 8.83 


50% Sample: 17 (See Table 16) 

Regression Equation: Yx = -2,545 + 6.768X 
ne = 15,616 
R¢ = 0.6260 


Predicted Actual Difference *% Difference 
180,191 162,000 18,191 lizes 
222,829 235,000 12 7a Spal ae 
257,346 271,200 13,854 Deu 
200 ,495 228,500 28,005 T2226 
226,108 209 ,000 19,108 9.14 
192; 333 223,000 30,627 Says 
166,926 198,000 31,074 To09 
216,738 195,000 27 30 HAA ke 
coc, de 241,000 8,019 SIRES 
2815701 260,000 21,711 5.3 

Average % Difference... . 1052 
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selling price of the same 10 properties. Once again, the predicted 
values are compared with the actual selling prices in order to 
estimate the average accuracy of the predicting equation. In 
this test, as is indicated in the Table, the average % difference 
is) 100522. 

The result of the first test says, in effect, that use 
of the regression equation Yx = 42,634 + 5.399x22 to predict 
the value of the 10 randomly selected properties? is accurate, 
on the average, to within 8.83%. If this pattern could be 
expected to persist, the appraiser who relies upon this regression 
equation to predict the selling prices of other similar properties 
could assume that his estimates of value will be correct, on the 
average, 48.83%. This is, of course, within the apparently 
acceptable 10.00% limit. However, this conclusion may be 
considered misleading for at least two reasons. Firstly, the 
8.83% interval is an average and, as such, is the result of 
some predictions which missed their mark by more than 8.83%. 
To be exact, five of the predicted values were more than 8.83% 
different from the actual prices, and four were more than 10.00% 
different from the actual prices. Thus, the regression equation 
may be said to be accurate to within 8.83% in 50% of the 

22 this equation, produced by a groupjng selected at 
random from Table 15, is accompanied by an R* value of 0.5073. 


23This randomness was achieved through use of tables 
of random numbers. 
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predictions. It may also be said to provide value indications with 
a % difference greater than 10.00% in 40% of the appraisals. 
Secondly, data in respect of the 10 test properties were used 

in calculation of the regression equation, and the equation might 
therefore be suspected of bias. The conclusion which might arise 
from all of this is that the claim of accuracy, on the average, 

to within 8.83%, is not necessarily as significant as it may at 
first appear to be. 

The result of the second test says, in effect, that use 
of the regression equation Yx = -2,545 + 6.768X (produced by a 
much smaller sample)¢* to predict the value of the 10 randomly 
Selected properties is accurate, on the average, to within 
10.52%. While the result appears to suggest that less 
reliability accompanies the smaller sample, one such test must 
be regarded as highly inconclusive. Clearly, additional tests 
of predictive accuracy are required. 

Table 21 shows the result of a further comparison of 
predicted values with actual selling prices. This test involves 
the 47 properties contained in the second grouping in Table 17. 
Again, 10 properties were selected at random from among the 47, 
and the regression equation produced by all 47 properties is 


used to predict the selling prices of the 10 properties. ¢° 


24here X = X, this equation shows 3 confidence interval 
of +15.49%, but this is accompanied by an R¢ value of only 0.6260. 


25This equation shows a confidence interval, where 
X = X, of 18.02%. The found F-value exceeds the table F-value 
and R2 = 0.8732. 
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TABLE 2] 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Number 
of Suites, and Income per Room) 


47 (Frame, more than 17 suites, 
$313 to $412--see Table 17) 
Yxu= 22, 04254 5 .972X 


Parent Sample: 


Regression Equation: 


50% Sample: 
Regression Equation: 


18 (See Table 17) 


Yx = 41,79] + 5.366X 


Sy-x = 21,894 

R2 = 0.8732 
Predicted Actual Difference % Difference 
190,136 161,000 29,136 18.10 
(led Wes Tl ewy ZIV3 200 19,433 TONY 
22005 | 222,000 3,251 1.46 
194,436 223,000 28,564 12.81 
2195510 225 ,000 5,482 2.44 
215,935 195,000 20,935 10.74 
235,642 185, 700 49 ,942 26.89 
214,358 248, 800 34,442 13.84 
258,933 247,500 11,433 4.62 
402,261 353,100 49,161 13.92 

Average % Difference .... 10.30 


Sy-x = 15,893 
Rosas On cole 
Predicted Actual Difference % Difference 
192,468 161,000 31,468 19.55 
247,845 271,200 23,355 8.61 
224,020 222,000 2,020 0.91 
196,332 223,000 26,668 11.96 
218, 869 225,000 Gvilol 2.72 
215,649 195,000 20 ,649 10.59 
233,007 185,700 47,657 25.66 
214,233 248,800 34,567 13.89 
254,285 247,500 6,785 2.74 
383,069 353,100 29 5969 8.49 
Average % Difference .... 10.51 
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Comparison of the predicted values with the actual selling prices 
indicates that the equation is accurate, on the average, to 10304): 

Again, as an extension of the test, the regression 
equation6 produced by a 50% random sampling of the same grouping 
(also Table 17) is used to predict the selling price of the 10 
properties. The average % difference is found to be 10.51%, not 
Significantly different from the above noted 10.30%. 

Table 22 shows the results obtained when the test is 
repeated using the other grouping in Table 17 (i.e. 96 properties). 
Again, the result obtained via application of the equation 
produced by the 50% sample is extremely close to that obtained 
via application of the equation produced by all 96 properties. 
However, unlike the results of Table 21, the average % difference 
is found to be notably low--4.89% and 4.87%. The superior 
results of this table are explained by the correlation statistics 
which show that the respective confidence intervals, where X = e 
are *18.85% and +17.86% while the values of R@ equal 0.9520 and 
0.9564.¢7 

In addition to the low average % difference, the results 
of Table 22 reveal that only one of the 10 predicted values 
differs from the actual value by more than 10.00%. In the interest 

26This equation shows a confidence interval, where 

= X, of 415.33%. The found F-value exceeds the table F-value, 
and RE * 0.8314. 


27Both found F-values exceed the table F-values. 
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50% Sample: 
Regression Equation: 


TABLE. 22 


PREDICTED VERSUS ACTUAL VALUES 


(Stratification by Type of Construction, Age, 
and Income per Room) 


Parent Sample: 


Regression Equation: 


Predicted 


6lscc) 
88, 367 
90,630 
140,248 
126,07) 
164,907 
157,240 
187,152 
202,611 
214,550 


‘Predicted 


61,434 
88,486 
90,740 
140,185 
126,058 
164,757 
167,117 
186 ,924 
C02, 029 
214,227 


YX 
Sy: 
R2 


tox Wl 


Actual 


59 ,000 
82,000 
102,000 
130,000 
130,000 
164,000 
1583975 
171,000 
201,500 
209 ,000 


Average % Difference... . 


96 (Frame, 5 years old or newer, 
$313 to $412--see Table 17) 


8,435 + 6.284X 


= 17,0 
0.9520 


42 (See Table 17) 


56 


Difference 


2,221 
6,367 
11,370 
10,248 
Ce Ves) 
907 
3,265 
N65 152 
sie 
5,950 


Y¥X5=965033 -F62c62X 
= 14,209 


Sy+X 
R2 = 


Actual 


99,000 
82 ,000 
102,000 
130,000 
130,000 
164,000 
1535975 
171,000 
201,500 
209 ,000 


Average % Difference... . 


0.9564 


Difference 


2 5434 
6,486 
11,260 
10,185 
3,942 

757 
3,142 
15,924 

829 
s¥ecr 
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of determining whether or not random selection of the 10 test 
properties resulted by chance in a grouping of properties 
Significantly more comparable than those of the parent sample as 

a whole, the parent regression equation (i.e. Yx = 8,435 + 6.284x) 
was used to predict the selling price of all 96 properties. 

The results, shown on pages 163 thru 167 of the Appendix, indicate 
that this had in fact occurred. 

Tables 23 and 24 show the results of two additional tests 
which are similar in nature but which differ notably in the 
method of sampling. 

The first test in Table 23 involves the 43 properties 
contained in the ninth grouping in Table 15. As in the preceding 
tables, 10 properties were selected at random from among the 43 
and the regression equation produced by all 43 was used to predict 
the value of each of the 10 properties. The average % difference is 
found to be 6.86%, and three of the 10 predicted values are found 
to differ from the actual selling prices by more than 6.86%. 

These three differ, in fact, by considerably more than 10.00%. 


Thus, the regression equation® 


may be said to be accurate to 
within 16.86% in 70% of the predictions; in the remaining 30%, 
predicted values can be expected to differ from actual selling 
prices by considerably more than 10.00%. 

28This equation shows a confidence interval, where 


X = X, of *16.99%. The found F-value exceeds the table 
F-value, and R@ = 0.9595. 
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TABLE 23 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
and Income per Room) 


43 (Frame, 5 years old or newer, 
$363 to $412--see Table 15) 
Regression Equation: Yx = 12,201 + 6.241X 


Parent Sample: 


Sy:x = 18,043 
R2 = 0.9595 
Predicted Actual Difference % Difference 
57,885 50,000 7 5885 W772 
81,476 70,000 11,476 16.39 
94,208 89 ,000 5,208 5. 85 
147,007 151,500 4,493 2.97 
164,606 156 ,000 8,606 5.52 
156,368 157,000 632 0.40 
159,426 160,000 574 0.36 
205,048 201,500 3,548 1.76 
199,13] 233,500 34, 369 14.72 
229, 388 241,000 Tee 4.82 
Average % Difference . 6.86 


15 (See Appendix, Page 162) 
Yx = 10,604 + 6.397X 


Random Sample: 
Regression Equation: 


Sy-xX = 18,280 
R2 = 0.9594 
Predicted Actual Difference % Difference 
57,430 50,000 7 5430 14. 86 
81,611 70,000 11,611 16.59 
94,661 89 ,000 5 561 6.36 
148,779 151,500 Rekon 1.80 
166,819 156 ,000 10,819 6.94 
158,375 157,000 1,375 0.88 
161,509 160,000 1,509 0.94 
208,274 201,500 6,771 3. 36 
202,207. 233,500 3tiicgs 13.40 
233,200 241,000 Teioo oa 
Average % Difference .... 6.84 
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TABLE 24 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
and Number of Suites) 


46 (Frame, 5 years old or newer, 
18 to 24 suites--see Table 15) 
Regression Equation: Yx = 42,634 + 5.399X 


Parent Sample: 


Sy-x = 19,077 
R2 = 0.5073 
Predicted Actual Difference % Difference 
196,182 171,000 25,182 14.73 
185,492 187,450 1,958 1.04 
2255300 237,000 11,664 4.92 
204,604 228,500 23,896 10.46 
225,984 222,000 3,984 1.79 
208,686 207,000 1,686 0.8] 
204,604 205,000 396 0.19 
177,825 198,000 20,175 10.19 
226 ,632 230,000 3,368 1.46 
247,256 265,000 17,744 6.70 
Average % Difference... . Rea: 


Random Sample: 15 (See Appendix, page 162) 
Regression Equation: Yx = 24,154 + 5.787X 


Sy:x = 23,900 
Re.= 0.5173 
Predicted Actual Difference % Difference 
188, 736 171,000 1 5130 10637 
T7/,27s8 187,450 10% baz 5.43 
219,986 237,000 173014 freaks} 
197,764 228,500 30, 736 13.45 
220,681 222,000 1,319 0.59 
202,139 207,000 4,861 Pawel) 
197,764 205,000 L230 3.08 
169,060 198,000 28,940 14.62 
224375 230,000 8,625 ey is) 
243,481 265,000 26519 8.12 
Average % Difference... . 6.94 
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The second test in Table 23 shows the effect of 
predicting the 10 selling prices via a regression equation which 
is obtained from a smaller randomly selected sample which does 
not include any of the 10 test properties. The 10 test 
properties were first selected at random, as indicated above, 
from the parent sample of 43 properties. Then, 15 properties 
were selected (again, at random) from the remaining 33 
properties. Regression analysis of the 15 properties provides 
the equation Yx = 10,604 + 6.397X.29 When this equation is used 
to predict the selling prices of the 10 test properties, the 
average % difference between the predicted values and the actual 
values is seen to be 6.84%, remarkably close to the average % 
difference shown in the first test in Table 23. Again, however, 
it is observed that three of the predicted values differ from 
the actual by considerably more than 10.00%. 

The first test in Table 24 involves the 46 properties 
contained in the third grouping in Table 15. As in the 
preceding tables, 10 properties were selected at random from among 


3 


the 46 and the regression equation 0 produced by all 46 was used 


to predict the value of each of the 10 properties. The average 
% difference is found to be 5.23%, and three of the 10 predicted 
29Regression and correlation statistics in respect of 
the sample which produced this equation are presented in the 
Appendix, page 162. 
30This equation shows a confidence interval, where 


X = X, of +17.10%. The found F-value exceeds the table 
F-value, but R2 is a relatively low 0.5073. 
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values are found to differ from the actual selling prices by 
considerably more than 10.00%. 

The second test in Table 24 shows the effect, again, of 
predicting the 10 selling prices via a regression equation which 
is obtained from a randomly selected sample (15 properties) which 


31 The average 


does not include any of the 10 test properties. 
% difference is seen to be 6.94%, slightly greater than the 
average % difference shown in the first test in Table 24. Again, 
it is observed that 3 of the predicted values differ from the 


actual by more than 10.00%. 
THE AVERAGE MULTIPLIER 


In this part of the study, predicted selling prices are 
again compared with actual selling prices, but the selling prices 
are predicted via the more easily calculated average multipliers. 
For example, in the first part of Table 25 the 52 properties of 
the parent sample are made to yield an average gross rent 
multiplier (i.e. arithmetic mean of the 52 multipliers). This 
average multiplier is then applied to the gross incomes of the 
10 randomly selected test properties in order to produce 10 
predicted selling prices. Then, as in the previous section, 
the predicted selling prices are compared with the actual selling 
prices and an average % difference is calculated. 

31 Regression and correlation statistics in respect of 


the sample which produced this equation are presented in the 
Appendix, page 162. 
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TABLE 25 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Hale 
and Income per Room) 


52 (Frame, 5 years old or newer, 
$363 and over--see Table 15) 


Parent Sample: 


Average Multiplier: 6.6955 

Predicted Actual Difference % Difference 
56,242 57,000 758 1738 
99 ,629 102,000 Zt Case 
166,718 164,000 (Ag te 1.66 
170,253 168,000 Ce003 1 34 
226 576 237,000 10,424 4.40 
235,816 229, 300 6,516 2.84 
1913228 200,000 Oar 4,39 
LIS Low 248, 800 33,035 32 oc 
361,959 3393225 22,734 6.70 
472,823 471,000 lee y as! 0.39 
Average % Difference... . 3.89 


Random Sample: 15 


Average Multiplier: 6.7797 

Predicted Actual Difference % Difference 
56,949 57,000 5] 0.09 
100, 882 102,000 Hed ic Tee 
168,815 164,000 4,815 2.94 
172,394 168,000 4,394 2.02 
229,425 237,000 77570 S220 
238,781 229, 300 9,481 4.13 
193,628 200,000 OsvorZ ad je 
Cl/ecie 248, 800 30,928 12.40 
366 5510 339,225 215205 8.04 
478,769 471,000 7,769 Ve 
Average % Difference .... 3.94 
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It is highly probable that few practicing appraisers possess 
a working knowledge of the techniques of statistical inference, 
and it is even more probable that few appraisers have access to 
computer facilities. It is therefore desirable to discover the 
difference, if any, in the predictive ability of the average 
multiplier as against that of the regression equation. 

The first test in Table 25 involves the 52 properties 
contained in the eleventh grouping in Table 15. Ten properties 
were selected at random from among the 52 and the average of 
the 52 gross rent multipliers (6.6955) was applied to the gross 
income of the 10 properties in order to yield 10 estimates of 
value. These estimates (i.e. predicted values) are then compared 
with the actual selling prices. The average % difference is 
found to be only 3.89%. Six of the predicted values are seen 
to be exceptionally close to the actual values and only one 
differs from the actual by more than 10.00%. 

The second test in Table 25 shows the effect of 
predicting the 10 selling prices via an average multiplier which 
is obtained from a smaller randomly selected sample which does 
not include any of the 10 test properties. The 10 test 
properties were first selected at random, as indicated above, 
from the parent sample of 52 properties. Then, 15 properties 
were selected (again, at random) from the remaining 42 properties, 
and the average of the 15 gross rent multipliers was calculated. 


Application of this average multiplier (6.7797) to the gross 
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incomes of the 10 test properties produced 10 predicted values, 
and comparison of the 10 predicted values with the 10 actual 
selling prices indicated an average % difference of 3.94%. This 
is very close to the result of the first test in Table 25, and 
it can be seen that once again only one of the predicted values 
differed from the actual by more than 10.00%. 

Table 26 shows the results of a repeat of the tests 
contained in Table 25. The parent sample consists of the 41 
properties contained in the ninth grouping of Table 18. The 
average % difference is 9.46% in the first test and 9.48% in 
the second test. In each of the tests, 5 of the predicted 
values differ from the actual values by more than 10.00%. 32 

Tables 27 and 28 show the results of tests which are 
identical to those of Tables 25 and 26 but which utilize the 
data of Tables 23 and 24. The purpose is to permit comparison 
of results obtained via the average multiplier with results 
obtained via the regression equation when the tests are centered 

32The considerable difference in predictive reliability 
of the average multiplier in Table 25 as against that of the 
average multiplier in Table 26 is explained by considerable 
difference in the strength of relationship between gross 
incomes and selling prices. Regression and correlation 
analysis of the data in Table 25 (first test) indicates a 
confidence interval, where X = X, of 119.05%, and an R 
value of 0.9639. Regression and correlation analysis of 
the data in Table 26 (first test) indicates a confidence 


interval, where X = X, of +17.59%, and an R2@ value of 0.5314. 
The found F-value exceeds the table F-value in each case. 
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TABLE 26 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
Number of Suites, and Income per Room) 


41 (Frame, 10 years old or newer, 
18 to 24 suites, $313 to $412-- 
see Table 18) 


Parent Sample: 


Average Multiplier: 6.6580 

Predicted Actual Difference % Difference 
191,750 170,000 243750 1273 
189,354 171,000 18,354 1Ge73 
180,165 181,000 835 0.46 
199,740 228,500 28,760 12259 
199,740 205 ,000 5,260 Coot 
237,691 186 ,000 5156911 27.79 
216,518 229,100 123582 5.49 
ZS. 590" 248,800 34, 839 14.00 
269, 489 274,100 4,611 1.68 
263,657 247,500 16,157 6.53 
Average % Difference... . 9.46 


Random Sample: 15 


Average Multiplier: 6.6495 

Predicted Actual Difference % Difference 
191,506 170,000 21,506 12,65 
189,112 171,000 TSaliiz 10.59 
179,935 181,000 1065 0.59 
199,485 228,500 29,015 12.70 
199,485 205,000 5,515 2.69 
Lit EW | 186,000 51,387 27.63 
216,242 229,100 12,858 5 Ot 
213,688 248,800 Some 14.11 
269,145 274,100 4,955 V6 
263,320 247,500 15,820 6.39 
Average % Difference... . 9.48 
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TABLE 27 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
and Income per Room) 


Parent Sample: 43 (See Table 23) 


Average Multiplier: 6.6848 

Predicted Actual Difference % Difference 
48,933 50,000 1,067 2. 13 
87,838 89 ,000 1,162 I.3i 
137,493 150,000 12,507 8.34 
168,457 160,000 8,457 5.29 
157,694 160,000 2,306 1.44 
227,818 209 ,000 18,818 9.00 
219,261 209 ,000 10,261 4.91 
232,03) 241,000 8, 369 3.47 
264,718 247,500 THat8 6.96 
361, 380 339),.229 Cas 159 6)..53 
Average % Difference .... 4.94 


Random Sample: 15 (See Table 23) 


Average Multiplier: 6.7715 

Predicted Actual Difference % Difference 
49,567 50,000 433 0.87 
88,978 89 ,000 22 0.02 
139,276 150,000 10,724 Bohs 
170,642 160,000 10,642 6.65 
159,740 160 ,000 260 0.16 
200.773 209,000 Ghylis 10.42 
222,105 209 ,000 43,105 6.27 
235,648 241,000 5, aoc 2.02 
268,151 247,500 20,651 8.34 
366 ,067 339,225 26 , 842 7.91 
Average % Difference... . 5.00 
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TABLE 28 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
and Number of Suites) 


Parent Sample: 46 (See Table 24) 


Average Multiplier: 6.7208 
Predicted Actual Difference % Difference 
223,803 235,000 11,197 4.76 
221,432 237,000 9,568 4.04 
201,624 228,500 26,876 1176 
206 , 705 207,000 295 0.14 
221,786 225,000 3,214 1.43 
207,464 213,000 5 536 2.60 
239,933 185, 700 54,233 29.20 
231,464 238,500 7,036 2.95 
233,884 241,000 7,116 2.95 
2/2;031 274,100 2,069 Oe75 
Average % Difference... . 6.06 


Random Sample: 15 (See Table 24) 


Average Multiplier: 6.5199 

Predicted Actual Difference % Difference 
Ha VATS as: 235,000 17,887 Tes 
220,633 237,000 163367 6.91 
195,597 228,500 32,903 14.40 
200,526 207,000 6,474 3213 
21S. lon, 225,000 9,843 4.37 
2015263 213,000 11 3757 5.51 
232,700 185, 700 47,060 25.34 
224 545 238,500 13,955 5.85 
226 ,893 241,000 14,107 5.85 
263,899 274,100 10520 3.72 
Average % Difference .... Sre7 
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on the same data. 


Table 23 Table 27 
(Regression Equation) (Average Multiplier) 
6. 86% 4.94% 

6.84% 5.00% 

Table 24 Table 28 
(Regression Equation) (Average Multiplier) 
5.23% 6.06% 

6.94% 8.27% 


In the first instance, the average multiplier proves to be 
Slightly more accurate (on the average) than the regression 
equation. Use of the average multiplier results in only one of 
the predicted values falling outside the 10.00% limit while use 
of the regression equation results in three of the predicted 
values falling outside the 10.00% limit. In the second instance, 
the average multiplier proves to be slightly less accurate (on 
the average) than the regression equation. Use of the average 
multiplier results in only two of the predicted values falling 
outside the 10.00% limit while use of the regression equation 
results in three of the predicted values falling outside the 
10.00% limit. It should be noted, however, that the two 
"wide" predictions resulting from use of the average multiplier 
are somewhat more extreme than the three "wide" predictions 
resulting from use of the regression equation. 

Thus, although the tests are less than extensive and 
the results cannot be considered conclusive, the analysis of 


data in Tables 25, 26, 27, and 28 appears to indicate that there 
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is no really significant pattern in the difference of results 
obtained by the two methods--i.e. the regression equation and the 


average multiplier--and accuracy remains well beyond 10.00%. 33 
THE MEDIAN MULTIPLIER 


In deference to the many criticisms of straight averaging, 
and the apparent support accorded the use of the median, the 
analysis of Tables 27 and 28 is replicated in this section. 

The objective is that of discovering whether or not use of the 
median multiplier provides results which are notably different 
from those of the average multiplier and, coincidentally, from 


those of the regression equation. 


Table 23 Table 27 Table 29 
(Regression (Average (Median 
Equation) Multiplier) Multiplier) 
6. 86% «4.94% 4.93% 
6. 84% 5.00% 4.96% 
Table 24 Table 28 Table 30 
(Regression (Average (Median 
Equation) Multiplier) Multiplier) 
5.23% 6.06% 5.47% 
6.94% 8.27% 8.26% 


As is indicated in the above tabulation, results obtained through 
use of the median multiplier are highly similar to those obtained 
through use of the average multiplier. Not only are the average % 

33yhile the average % difference may be less than 10.00%, 
the fact that one or more of the 10 predicted values differs 


from the actual by more than 10.00% renders the method inaccurate 
to within 710.00%. 
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TABLE 29 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
and Income per Room) 


Parent Sample: 43 (See Table 27) 
Median Multiplier: 6.670 


Predicted Actual Difference % Difference 
48,824 50,000 e176 2905 
87,644 89 ,000 13356 ts 52 

137,189 150,000 12,811 8.54 
168,084 160,000 8,084 5305 
157 5345 160,000 2,655 1.66 
2273314 209 ,000 18,314 8.76 
218,776 209 ,000 9,776 4.68 
232,116 241,000 8,884 3.69 
264,132 247,500 16,632 6:72 
360,580 339 5225 213855 6.30 

Average % Difference... . 4.93 


Random Sample: 15 (See Table 27) 
Median Multiplier: 6.710 


Predicted Actual Difference % Difference 
49,117 50,000 883 eye 
88, 169 89 ,000 831 0.93 

138,011 150,000 11,989 7.99 
169,092 160,000 9,092 5.68 
158,289 160,000 teil 107 
228,677 209 ,000 19,677 9.4] 
220,088 209 ,000 11,088 5231 
233,508 241,000 7,492 a i | 
265,716 247,500 18,216 7236 
362,743 339,225 23,518 6.93 

. Average % Difference .... 4.96 
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TABLE 30 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
and Number of Suites) 


Parent Sample: 46 (See Table 28) 


Median Multiplier: 6.802 
Predicted Actual Difference % Difference 
2260',507 235,000 8,493 3.61 
230,180 237,000 6,820 2.88 
204,060 228,500 24,440 1O:570 
209 ,202 207,000 2,202 1.06 
224,466 225,000 534 0.24 
209 ,971 213,000 3,029 1.42 
242,831 185, 700 Sy As RSH O0277 
234,261 238,500 4,239 1878 
2367.7 10 241,000 4,290 :.78 
275,318 274,100 12218 0.44 
Average % Difference .... 5.47 


Random Sample: 15 (See Table 28) 


Median Multiplier: 6.521 
Predicted Actual Difference % Difference 
217,149 235 ,000 175851 7.60 
220,607 1 237,000 16,329 6.89 
195,630 228,500 32,870 14.39 
200,560 207,000 6,440 Sel 
2104093 225,000 9,807 4.36 
201,297 213,000 11703 5.49 
232,800 185, 700 47,100 Zoo 
224,583 238,500 13,917 5.84 
226,931 241,000 14,069 5.84 
263,944 274,100 10,156 307A 
Average % Difference... . 8.26 
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differences considerably alike, but the number of predicted values 
which differ by more than 10.00% from the actual values is 


unchanged. 
THE WHITE PAPER EFFECT 


In respect of the earlier noted observations of the 
possible effect a the 1969 white paper on tax reform, it may be 
useful to examine the general level of the gross rent multipliers 
which arise from the before and after transactions considered in 
the lower portion of Table 10. 

As is shown in Figure 1, the gross rent multipliers which 
result from the after transactions yield a frequency distribution 
which much more closely approximates a normal (bell-shaped) curve 
than does the frequency distribution which results from the 
before transactions. Approximately 69% of the multipliers in the 
before sample are within the 6.00 to 7.50 range, while some 79% 
of the multipliers in the after sample are within the 6.00 to 
7.50 range. Not only is the pattern tighter in the after sample, 
but the general level of the multipliers is lower--approximately 
19% of the multipliers in the before sample exceed 7.50, while 
less than 12% of the multipliers in the after sample exceed 7.50. 

Again, because of the fact that the after sample 
includes considerably larger and thus more expensive properties, 
it can only be assumed that the tightening of the range of 


multipliers and the general lowering of the level of multipliers 
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FIGURE | 


DISTRIBUTION OF MULTIPLIERS BEFORE AND AFTER 


PROPOSALS FOR TAX REFORM 
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is the result, at least partly, of the proposed changes in tax 
legislation. It could well be, as was suggested earlier, that 
part, or perhaps all, of the difference between the two samples 

is due to the fact that the more-sophisticated investor is 
involved to a greater degree in the after transactions than in 

the before transactions. Perusal of the data of Table 4 indicates 
that the average selling price of the properties which make up 

the after sample is approximately 31% higher than the average 
selling price of the properties which make up the before sample. 
Changes in lender preferences and rising land costs (precipitated 
by a growing shortage of good apartment sites) encouraged 
apartment developers to concentrate on the larger, more economical 
higher-density developments in 1969 and 1970, and it is a matter 
of record that a larger proportion of higher-density apartment 
buildings was built for resale in 1969 and 1970 than in previous 
years. Thus, the prevalence of the large-property purchaser 

in the after market was to a large extent a function of the 
changing nature of the supply of properties available for 
purchase. Then, if one accepts the premise that, in general, 

the large-property purchaser is a more-sophisticated investor, 

the question becomes: TO what extent is the "tightening" and 
"lowering" of the multipliers the result of a market which is more 
Saturated with sophisticated purchasers and to what extent is it 
due to the so-called white paper effect? Obviously no definitive 


answer is possible, but since the large-property purchaser is 
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most often the higher-tax bracket investor with the most to lose 
from implementation of the proposals for tax reform it would seem 
reasonable to assume that his purchases in the after market would 
reflect harder bargaining in an initial attempt to hedge against 
the possibility of such reform proposals becoming law. 

An additional test of the white paper effect is attempted 
in Tables 31 and 32. A relatively homogeneous group of properties 
(stratified at four levels) is selected from the before transactions. 
The regression equation produced by this group of properties is 
used to predict the values of similar properties in the after 
transactions. The predicted values are then compared with the 
actual selling prices and the average % difference is calculated. 

It was found that the 157 properties contained 33 which 
were of frame construction, 5 years old or newer, less than 18 
suites in size, and which had been sold in the last 1/2 of 1968 
or the first 1/2 of 1969. These 33 properties were used to 
produce a regression equation which was applied to the gross 
income of 16 similar properties sold in 1970. The resulting 
predicted values were then compared to the actual selling prices 
as is shown in Table 31. As may be seen, the average % difference 
is 6.54%. The predicted value exceeds the actual selling price 
in 6 cases and is smaller than the actual selling price in 10 cases. 

In Table 32, the predicted values were calculated via 
a regression equation which was produced by 19 properties which 
were of frame construction, 5 years old or newer, earning $363 


(or more) gross rent per room, and which had been sold in the 
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TABLE 31 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
Number of Suites, and Date*) 


Predicted Actual Difference % Difference 
ose 1 10 49,400 + 9657410 7.54 
67,255 56 ,000 T1482 55 20.10 
78,295 70,000 + 8,295 11.85 

1133830” 116,000 - 2,170 12'O7 
123,490 120,000 + 3,490 2.91 
158,128 165,000 - 6,872 4.16 
105,550 121,500 - 15,950 133.73 
131,080 144,853 - 13,773 9.5] 
130,620 130,000 = 620 0.48 
138,670 151,500 - 12,830 8.47 
152,470 141,600 + 10,870 7.68 
149, 365 159,000 - 9,635 6.06 
154,885 156 ,000 = 144415 0.71 
154,540 160,000 - 5,460 3.44 
147,295 151,000 = ¥35705 2.45 
160,681 168,000 - 7,319 4.36 
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Average % Difference... . 


*Frame, 5 years old or newer, less than 18 suites, 1970 


Regression Equation produced by: 


Frame, 5 years old N = 33 X = 16,387 

or eres mace aie Yx = 14,470 + 5.750X = 108,696 
es, sd q 

1968 and first 1/2 Sy*X = (1.96) (8,317) = 16,301 

1969 Confidence Interval = +15.00% 


R2 = 0.9610 F-value = 764.37 
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TABLE 32 


Predicted Actual 
82,183 70,000 
129,996 120,000 
146 ,055 151,500 
163,209 156,000 
155,179 151,000 
169, 341 168,000 
187,663 171,000 
220 Sal 237,000 
211,600 230,000 
221,971 209 ,000 
224,890 239 ,500 
228,905 229 , 300 
226;, 350 241,000 
209 ,561 215,000 
210,145 248,800 
260,878 274,100 
255,549 247,500 
270,148 260 ,000 
335 ,844 S4lies25 
401,540 3536100 
342 ,049 397,000 
444,231 471,000 


Average % Difference... . 


+ 
+ 
+ 
+ 
+ 
+ 


PREDICTED VERSUS ACTUAL VALUES 
(Stratification by Type of Construction, Age, 
Income per Room, and Date*) 


Difference 


Zo 133s 
9 996 
55445 
7,209 
4.179 
1,341 

16,663 

16,489 


- 18,370 
ro 25971 
- 14,609 
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895 
14,650 
55439 
38,655 
183222 
8,049 
10,148 
5,851 
48,440 
54,951 
26,769 
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*Frame, 5 years old or newer, $363 and over, 1970 


Regression Equation produced by: 


Frame, 5 years old 
or newer, $363 and 
over, last 1/2 
1968 and first 1/2 
1969 


= 19 


X = 
= 14,662 + 6.083X = 176,888 


[e>) 


% Difference 


-40 
03 
a) 
62 
<A] 
. 80 
74 
296 
a2 


26,670 


“2 Xe ZO Cla O3) = 


Confidence Interval 
R2 = 0.9720 


F-value = 590. 
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29,757 


716.82% 
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last 1/2 of 1968 or the first 1/2 of 1969. Twenty-two similar 
properties were found to have sold in 1970, and the values 
predicted for these 22 were compared with the actual selling 
prices. As may be seen, the average % difference is 6.63%. 

The predicted value exceeds the actual selling price in 10 
cases and is smaller than the actual selling price in 12 cases. 
Since the predicted values are not predominantly 
high (or low) when compared with the actual selling prices, and 
because the average % difference produced by each of the tests 

is roughly in lane with the average % differences produced in 
earlier tests, it must be concluded that there is no indication 
that the findings contained in Figure 1 are explained by a 
changed tax environment. In fact, there appears to be no 
indication at all that the tax reform proposals caused any 
recognizable change in apartment property values to the end of 


1970. 
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CHAPTER V 


SUMMARY AND CONCLUSIONS 


SUMMARY 


The prime concern of this study is that of determining 
whether or not the gross rent multiplier may be accepted as a 
satisfactorily reliable appraisal device. 

A survey of pertinent and available literature reveals 
that the gross rent multiplier is both revered and scorned. It 
is considered either satisfactorily accurate or useful under 
Special (or limited) conditions or totally unreliable. 

Tests of the reliability or usefulness of the gross 
rent multiplier appear to be limited to assessment of its 
accuracy; there appears to be no empirical evidence to show 
that it is in fact widely used (and thus acceptable to) 
investors. Some tests of its accuracy, together with modest 
evidence of its use by appraisers, are held out as evidence 
that it is relied upon by investors. 

Information, gathered in respect of apartment 
property sales which occurred from mid-1968 to the end of 1970 
in the Edmonton area, is analysed in this study in order to 
determine (a) the strength of relationship between gross incomes 


and selling prices and (b) the degree of predictive accuracy 
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attached to use of the gross rent multiplier. The tests consist 

of simple linear regression and correlation analysis and comparison 

of predicted and actual values through the application of 

regression equations, average multipliers, and median multipliers. 
Attempt is made also to determine the effect, if any, 

of major proposals for tax reform, announced in November of 

1969, on general levels of value and on the predictive ability 


of the gross rent multiplier. 
CONCLUSIONS 


With the exception of the results obtained from analysis 
of one data grouping!, the tests indicate that the gross rent 
multiplier cannot be considered satisfactorily reliable as an 
appraisal device in the Edmonton area. Regression analysis, 
applied to various stratifications of data, fails to yield an 
equation which can be considered accurate to within 10%. The 
narrowest confidence interval obtained, at the 95% level of 
confidence, is t10.73%.¢ Confidence intervals range, in 
general, from *14.00% to *22.00%. 

Stratification of the data, into increasingly 
homogeneous groupings, is expected to be reflected in increasingly 


narrower confidence intervals. In many instances, however, the 


Isee first test of Table 27. 


2It should be noted that the regression equation is 
accompanied in this instance by a found _F-value which fails 
to exceed the table F-value and by an R@ which is equal to 
only 0.3456. 
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Sample becomes extremely small, or non-existent, before notable 
narrowing can be achieved (if it indeed would be) and in other 
instances, where sample size is not greatly decreased by 
stratification, narrowing simply does not occur (at least 
not consistently and not to any significant degree). 
Tests of predictive reliability (via the regression 
equation, average multiplier, and median multiplier) indicate 
that employment of the relationship between gross incomes and 
selling prices as an appraisal device might yield predicted values 
which are within 10% of actual values--but this would be true only 
"on the average" and the appraiser would have to be aware that 
roughly 10% to 50% of his predicted values could differ from 
actual selling prices by more than 10.00%. 
| Ratcliff, in his study of several relatively small samples 
of income-producing realty, claimed that (a) 80 to 96 per cent of 
the variation in price was explained by the variation in incomes, 
(b) measures of confidence indicated that the relationships under- 
lying the equations were close to the measured relationships, and 
(c) the average deviation’ was approximately 2% of actual price. 
Results of the Farish study indicate that (a) the value 
of Re is predominantly over 90% (although it ranges from 0.5746 
SRichard U. Ratcliff, Current Practices in Income Propert 
pote iSnis-WMorieiale tuerhelevae Unversity oreeelatarntainy 67). 
A summary of regression analysis contained in oe 55 to 60 of 
fect saes s study shows a range of values for R© of from 0.666 to 


4The ratio of the mean deviation to the mean actual price. 
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to 0.9995), and (b) confidence intervals range from £29. 22%, 
(for the entire sample) to t9.27% (best test result).2 Comparison 
of predicted selling prices with actual selling prices is shown 
to provide an average % difference which ranges from approximately 
3% to 7.5% in the case of regression equations which are obtained 
from two-level stratification and from approximately 3% to 9.5% in 
the case of regression equations which are obtained from data 
stratification at three levels.® 

Thus, while Ratcliff and Farish found that their analyses 
of data indicated relatively strong correlation of gross rents 
and selling prices, and that tests of the predictive reliability 
of the gross rent multiplier appeared to indicate acceptable 
accuracy, the results of these studies are not dramatically 
unlike the results produced by analysis of the Edmonton data. 
It may be that the results reported by Ratcliff and Farish are 
not as statistically significant as is intimated. 

OW.G. Farish, "The Use of Direct Conversion Ratios and 
the Selection of Capitalization Rates in Residential Income 
Property Appraisal" (unpublished M.B.A. dissertation, University 
of British Columbia, 1968). The regression equation for this 
best test result (the only instance in which the confidence 
interval narrowed to within 10%) is accompanied by a found 
F-value which exceeds the table F-value and by R2 which is 
equal to 0.9841. 

6Farish does not show the predicted and actual values 
(nor the % difference), he shows only the average % difference-- 
it is thus impossible to know the number of instances, if any, 
in which the predicted value differs from the actual by more 


than 10%. It is also important to note that the Farish study 
does not attempt to test data stratified at more than three levels. 
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Both studies are conspicuous by the absence of detail. However, 

on the assumption that the results are as statistically significant 
as reported, it is desirable to outline possible reasons for 

for causes of) the difference between their findings and the 
findings produced by this study. 

A major reason for the difference in findings may lie in 
the fact that the Cities from which the data are drawn are 
markedly dissimilar. Los Angeles and Vancouver are considerably 
different from Edmonton in size and character, and the real estate 
market in Edmonton can be expected to differ notably from that of 
these large, older, port cities. The difference in size of data 
sample and the difference in time periods examined may also help 
to explain variation in the findings. It should also be noted 
that variation in sources of data may be the cause of some 
difference. In respect of the latter, it is important to note 
that Farish's information on sales was secured: 


. from all reliable sources, mainly realtors, 
appraisers, and tax assessment officers ... 


It might be suspected that one of the reasons for the better 
relationship between the gross rents and selling prices of the 
Vancouver data stems from a tendency on the part of brokers, 
appraisers, and assessors to provide gross rent estimates which are 
in line with their awareness of rental trends in the market rather 
than their knowledge of the actual rents earned by each of the 


7Richard U. Ratcliff, "Don't Underrate the Gross Income 
Multiplier," The Appraisal Journal, XXXIX, No. 2 (1971), p. 265. 
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properties at the time of sale. Owners are generally looking for 
the highest price obtainable, the best mortgage available, and the 
lowest assessment possible. It is therefore in their interest to 
mislead or misguide realtors, appraisers, and assessors under 
most circumstances. Of the 157 gross rent estimates gathered for 
the Edmonton study, 149 were provided by the vendor or purchaser, 
or both.® However, although it may be reasonable to suspect that 
at least the gross rent information in the Edmonton data is more 
reliable than the gross rent information in the Vancouver data, 
it is clear, and admitted, that nothing contained in this study 
can be taken as a guarantee that the vendors and purchasers 

have provided the writer with figures which are more correct 

than would have been obtained from realtors, appraisers, and 
assessors. 

Tests in respect of the comparative reliability of the 
regression equation and the average multiplier tend to bear out 
the findings of the Farish study--namely, that the average 
multiplier provides estimates which are as close, on the average, 
to the predicted values as those provided by the regression 
equation. The significance of this is that to the extent that the 
relationship between gross incomes and rents is useful in real 
property appraisal the appraiser need not understand regression 
analysis, nor employ a computer program, in order to take full 

8In addition to provision of gross income data, each of 


the replies could be taken as the respondent's confirmation that 
a bona fide sale had taken place. 
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advantage of the usefulness of the relationship. Additional tests 
indicate that the median multiplier can probably not be expected 
to produce results significantly different from those obtained via 
the average multiplier. 

As well, both the regression analysis and the tests of 
predictive accuracy indicate generally that, within the same 
grouping, small samples provide equations and multipliers of 
about the same reliability as those which are provided by 
large samples. Extremely small samples, however, are likely 
to provide statistically meaningless results--chiefly because 
of the effect of the t-values on the width of the confidence 
interval. 

A further noteworthy conclusion which might be drawn 
from the results of this study is the indication that while some 
of the pertinent and available literature may imply investor 
reliance on the gross rent multiplier it does not demonstrate 
the logic of such reliance for anything but a preliminary guide 
to (or rough check on) the value of income-producing realty. 
Neither does it provide evidence to show that investors are, in 
fact, using the gross rent multiplier (or, for that matter, 
any other direct conversion ratio) to any significant degree. 

To the contrary, it suggests that more than casual reliance on 
the gross rent multiplier would be illogical. Moreover, this 
study's survey of pertinent and available literature indicates an 


apparent lack of understanding in respect of the ways in which 
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investors actually make their decisions to buy and to pay a certain 
price. This can only be taken as indication that what is required 
now is not so much a replication of this study in another urban 
area but a study (or enquiry of some sort) which is devoted to 
discovery of major variations in the financial and behavioural 
characteristics of investors. Perhaps such a study would indicate, 
in reflection of Dorau's thesis that a multiplicity of factors 
other than income are known to influence value, that the appraiser 
Should be concerned more with stratification and analysis of the 
investor than with stratification and analysis of the income- 
producing realty.2 As Ratcliff has stated: 


. perhaps most important of all is the 
appraiser's attempt to understand the 
calculus of investors ... so that he may 
translate its (a property's) income- 
productivity potential into a capital 
value figure in the same manner and with 
the same results as do real-life investors 

. there is no predictive value in 
employing sophisticated methods of 
investment analysis, such as are sugges- 
ted in the conventional income approach 
presented in most textbooks, if real- 
life buyers do not use these methods. 
The appraiser must discover what methods 
actual investors do, in fact, use and 
must himself use these methods whether 
or not he_considers them correct or 
adequate. 


9To this end, despite the obvious difficulty which would be 
encountered in quantifying some of the non-(annual)income factors, 
multiple regression analysis might be found more useful than simple 
linear regression analysis. 


lORichard U. Ratcliff, Modern Real Estate Valuation 
(Madison: Democrat Press, 1965), p. 167. 
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Lastly, the results of this study indicate that the 
proposals for tax reform announced in November of 1969 did not 
cause any recognizable change in apartment property values 


through 1970. 
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APPENDIX 


The data contained in the following pages consists 
On: 


the questionnaire, 

the 157 calculated gross rent multipliers, 

discussion of statistical methods and formulae, 
regression and correlation statistics, 

a large-sample comparison of predicted and actual values, 
a sample of the computer program input, 

a sample of the computer program output, and 

a map of the districts. 


With respect to the regression and correlation statistics, 
the table F-value is shown in brackets beside the found F-value 
only in those instances where the found F-value fails to equal 


or exceed the table F-value. 
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FACULTY OF BUSINESS ADMINISTRATION AND COMMERCE 


Tue UNIVERSITY OF ALBERTA 
EDMONTON 7, CANADA 


| am currently completing research in the Masters program 
in Business Administration at the University of Alberta. 
The object of the study is to determine the usefulness of 
“conversion ratios” to persons who are appraising 

or estimating the value of apartment properties. 

In particular, we are testing the predicting ability of 
the gross rent multiplier (selling price + gross annual 
income) in 392 apartment building sales which occurred 

in the City of Edmonton during the past 2% years. 


It is our understanding that you are either the purchaser 

or seller of a suite apartment building located at 
We would appreciate your 

assistance in estimating the actual gross income of the 


property at the date of sale. Data wil! be treated as 
confidential. 
Would you please fill in either of the blanks below and 


return this letter in the enclosed envelope on or before 
March 22nd, 197 |. 


$ Actual Monthly Gross Income at time 
of sale (assuming full occupancy plus 
any parking rental!) 


$ Gross Yearly Income (assuming ful | 
occupancy plus parking rental) as 
indicated by rentals at time of sale. 


Your assistance is sincerely appreciated. 


Donald N. Liteplo 
Candidate for MBA Degree, 
University of Alberta. 
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Identification No. NO. “OT Selling Gross Gross Rent 
of Property Suites Price Rent Multiplier 
001 4 44,000 5,280 8.333 
002 4 54,000 6,780 7.965 
003 4 66,000 10,620 G21 
004 4 50,000 Pf 320 6.831 
005 4 60,000 6,300 9.524 
006 4 41,000 By652 7.254 
007 4 57,000 8,400 6.786 
008 4 41,500 bec 7.950 
009 4 45,000 5640 7.979 
010 4 49,400 6,720 7351 
011 4 59,658 7,800 7.648 
012 4 69,000 8,760 OT 
013 4 50,000 6,720 7.440 
014 4 56,600 7,652 39] 
015 6 59,000 8,400 7.024 
016 6 40,500 6,250 6.480 
017 6 56,000 9,180 6.100 
018 6 63,500 11,040 Diao 
019 6 45,000 7,500 6.000 
020 6 56,400 7,080 7.966 
021 6 41,500 5,288 7.848 
022 6 46 ,500 6,840 6.798 
023 6 52,000 8,400 6.190 
024 6 54,075 7,680 7.041 
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CALCULATED GROSS RENT MULTIPLIERS (Continued) 


Identification No. No. of Selling Gross Gross Rent 
of Property Suites Price Rent Multiplier 
025 6 49,274 kh, 652 6.439 
026 50,000 7 5500 6.667 
027 6 70,000 11,100 6.306 
028 8 82,000 12,720 6.447 
029 9 93 ,500 14,460 6.466 
030 9 80 ,863 10,260 7.881 
031 9 100 ,000 12,960 7.416 
032 9 105,500 13,900 7.590 
033 9 89,000 13,140 6.773 
034 9 80,000 16,200 4.938 
035 9 92,500 11,400 8.114 
036 9 82,000 12,600 6.508 
037 9 102,000 13 ,080 7.798 
038 9 104,000 10,980 9.472 
039 9 78,000 1.220 6.952 
040 9 91,384 14,606 #827 
041 10 102,000 14,880 6.855 
042 1] 108,200 16,416 6.591 
043 12 102,000 15,024 6.789 
044 12 116,000 17,280 6.413 
045 12 111,400 16,920 6.584 
046 12 120,000 18,960 6.329 
047 12 165,000 24,984 6.604 
048 12 109,800 18,660 5.884 
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CALCULATED GROSS RENT MULTIPLIERS (Continued) 


Identification No. No. of Selling Gross Gross Rent 
of Property Suites Price Rent Multiplier 
049 12 175,000 13,920 Wasson 
050 2 208 ,000 17,640 1TP27 91 
051 ie 105,000 16,260 6.458 
052 | 12 139,470 17,694 7.882 
053 Re 121,500 15,840 77670 
054 12 129,600 18,420 7.036 
055 12 96,600 14,000 6.900 
056 12 96,615 16,260 5.942 
057 12 130,000 20,976 6.198 
058 T2 133,600 F7a100 72813 
059 TZ 144 ,853 20,280 7.143 
060 WZ 128,000 20,940 Certo 
061 ily 197 ,000 16,200 1Z7 160 
062 W4 123,500 20,580 6.001 
063 lv 111,000 16,068 6.908 
064 12 97,000 15,024 6.456 
065 TZ 102,500 17,760 oa7 | 
066 TZ 107,000 14,640 6.899 
067 12 131,200 19,200 eine hehe 
068 Tz 130,000 18,720 6.944 
069 14 130,000 20,200 6.436 
070 14 151,500 21,600 7.014 
071 14 150,000 20,568 Peds 


072 14 139,000 22,080 5295 
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CALCULATED GROSS RENT MULTIPLIERS (Continued) 


Identification No. No. of Selling Gross Gross Rent 
of Property Suites Price Rent Multiplier 
073 14 144,000 22,080 6,522 
074 14 145 ,000 21,588 6.707 
075 14 127,000 20,160 6.300 
076 M5 153,000 24,180 6.328 
077 15 141,600 24,000 5.900 
078 16 164 ,000 24,900 6.586 
079 15 159,000 23,460 6,077 
080 15 156,000 24,420 6.388 
081 15 155,000 21,960 7.058 
082 15 119,500 22,680 5 1269 
083 Ms 144,500 23,820 6.066 
084 15 124,000 19,380 6.398 
085 15 160,000 25,200 6.349 
086 KS 148,000 25,200 5 873 
087 1 154,500 24,120 6.405 
088 1 160,000 24 ,360 6.568 
089 AS 151,000 23,100 6.537 
090 15 157,000 23,100 6.797 
091 aS 144,041 23,280 6.187 
092 15 178,000 24,096 ] $307 
093 ifs 153.3975 23,680 6.502 
094 16 152,000 23,400 6.496 
095 16 166,000 25,920 6.404 


096 16 168,000 25,428 6.607 
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CALCULATED GROSS RENT MULTIPLIERS (Continued) 


Identification No. No. of Selling Gross Gross Rent 
of Property Suites Price Rent Multiplier 
097 16 180,000 30,432 5.915 
098 17 160,000 23,590 6.783 
099 18 162,000 27 ,000 6.000 
100 18 161,000 28 ,080 5.734 
101 18 170,000 28 ,800 5.903 
102 18 235,000 33,300 7.057 
103 18 171,000 28,440 6.013 
104 18 225,000 30,900 7.282 
105 18 187,450 26,460 7.084 
106 18 210,000 31,920 6.579 
107 18 271,200 38,400 7.063 
108 18 237,000 33 ,840 7.004 
109 18 198,500 30,060 6.603 
110 19 230,000 32,380 103 
111 19 201,500 30,900 6.521 
112 19 181,000 27,060 6.689 
113 20 200,000 29,460 6.789 
114 20 228 500 30,000 617 
115 20 209,000 34,080 63.133 
116 20 222,000 33,960 61. 507 
117 20 223,000 28,800 7.743 


118 20 239,500 34,560 - 62930 
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CALCULATED GROSS RENT MULTIPLIERS (Continued) 


Identification No. No. of Selling Gross Gross Rent 
of Property Suites Price Rent Multiplier 
119 20 207,000 30,756 6.730 
120 20 2175338 31,200 6.966 
121 20 205,000 30,000 65838 
W2 20 228,000 33 ,600 6.786 
e23) 20 233,500 29,952 7.796 
124 20 225,000 33,000 6.818 
125 20 229,300 35,220 6.511 
126 20 198 ,000 25,040 7.907 
127 20 227,000 32,000 7.094 
128 20 213,000 30,869 6.900 
129 21 209,000 32,800 6.372 
130 21 230,000 34,080 6.749 
131 rad 200,000 28,560 7.003 
132 2] 186,000 35,700 5.210 
133 21 195,000 32,400 6.019 
134 21 185,700 35,700 5.202 
735 21 220,000 33,860 6.497 
136 21 203,000 33,300 6.096 
137, 22 238 ,500 34,440 6.925 
138 ae 229,100 82,520 7.045 
139 22 248 ,000 34,380 7.218 
140 22 241,000 34,800 6.925 
141 22 215,000 32,040 6.710 
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CALCULATED GROSS RENT MULTIPLIERS (Continued) 


Identification No. No. of Selling Gross Gross Rent 
of Property Suites Price Rent Multiplier 

142 22 248 ,800 323 136 7.742 

143 23 265,000 37,900 6.992 

144 23 274,100 40,476 Ge/ 72 

145 23 247 ,500 39,600 6.250 

146 24 260,000 42,000 6.190 

147 24 253,500 31,500 8.048 

148 26 286 ,000 325571 8.781 

149 27 270,000 40,510 6.665 

150 30 341,725 52,800 6.472 

15] 33 353,100 63,600 oFon2 

152 3s 3395225 54,060 62225 

153 33 397 ,000 535820 7.376 

154 33 331,000 555620 5.951 

155 36 534,000 77,160 6.921 

156 42 471,000 70,618 6.670 

ley 45 611,000 81,480 7.499 
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STATISTICAL METHODS AND FORMULAE 


Correlation analysis is a means of measuring the re- 
lationship or association that may exist between the values of 
two variables.! The strength of relationship may be indicated 
in a variety of ways. The more often used measures include the 
coefficient of determination, R@, and the value used to indicate 
the significance of the regression coefficient, F. 

R2, which varies from zero to one, is the proportion 
of the variance in the dependent variable accounted for by the 
regression equation. 2 The nearer R@ is to one, the stronger 
is the indication that the independent variable may be helpful 
in making a useful prediction of the dependent variable. The 


R* is calculated by the following formula: 


2 
fx ; 2 


2 
(a2 - (20\( 5 - ey 


where the Y values are those of the dependent variable, the X 
values are those of the independent variable, and N is the 


sample size. 


Taiten L. Edwards, Statistical Analysis (New York: Holt, 
Rinehart, and Winston, Inc., 1969), p. 66. 
Norman Nie, Dale H. Bent, and C. Hadlai Hull, Statistical 


Package for the Social Sciences (New York: McGraw-Hill Boo 
Company, 1970), p. 185. 
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The F measures the significance of the regression equation 
representing more than mere chance.3 The F-level is interpreted 
through the use of tables which give the probability of 
obtaining a given F by mere chance. If the obtained value F 
has a small probability, then either a rare or improbable event 
has occurred by chance, or the variables are highly dependent, 

One upon the other, and the regression equation may be said 

to be significant.” The table values of F examined for purposes 

of this study include values which would be expected to be equalled 
or exceeded with a probability of 0.05. If the found F-value 

is, in fact, equal to or greater than the table value, the 
regression coefficient (b) may be said to be significantly 
different from zero and the regression equation may be accepted 

as being significant (i.e. not likely the result of mere chance). 


The F-value is calculated by the following formula: 


F(1, N-2) = S(Yx - ¥)@ 
(Sy-x)2 


where Yx is the estimated or computed line value of Y given 
X, Y is the mean selling price (or capital value), and Sy-x 


is the estimate of standard error (ve vx)2 


N-2 


3Ibid. 


4Edwards , Statistical Analysis, p. 145. 
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Regression analysis is a means of making a prediction 
about the value of one variable given that some particular value 
of the other variable has been obtained. 

Regression, as employed in this study, is both simple 
and linear. It is simple because only two variables were tested 
for strength of relationship. Many variables were considered, 
but the method of measurement of their effect was via 
Stratification so that it was neither necessary nor desirable 
to experiment with multiple-regression analysis. The analysis 
is based on the assumption of linearity because correlation 
analysis can provide an adequate measure of the relationship 
between two variables only when they are linearly related. © 
This assumption is inherent in the SPSS computer subprogram 
which is utilized in this study. The description of the 
Subprogram includes notation of the assumption that the 
dependent variable changes by a constant amount when the 
independent variable changes by a given absolute amount. / 

When the two variables were subjected to initial examination 
by way of plotting their values on a graph, they were found, 


in fact, to be in linear relationship. 


Henry E. Klugh, Statistics: The Essentials for 
Research (New York: John Wiley and Sons, Inc., 1970), p. 66. 


6Edwards, Statistical Analysis, p. 74. 


Nie, Bent, and Hull, Statistical Package for the Social 
Sciences, Passim, chap. XV. 
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The coefficient of determination, R2, is equal to 1.00 
where plotting of the two values indicates perfect linear 
relationship. In those cases where the trend is linear but 
the relationship is not "perfectly" linear, a straight line 
(the regression line) can be fitted to the plotted values by 
means of the least squares method. This method minimizes the 
sum of the squared deviations from the line and thus yields 
a line which fits the plotted values better than would any 
other.8 It thereby provides the best possible regression 
equation 

Yx = a + bX 
where Yx is the estimated or computed line value of Y given 
X, (a) is the estimate of the constant which represents the 
value of Y when X is zero, (b) is the estimate of the coef- 
ficient of regression which shows the amount of change in Y 
which is associated with a one-unit change in X, and X is the 
independent variable. 2 

The (a) and (b) values of a straight line fitted by 
the least squares method are obtained by solving the following 
two normal equations simultaneously: !9 


SY = Na + bEX 
SXY = aBX + DSXZ 


SEdwards, SiduisticdleAnalvySis. Pp. (7% 


9Boris Parl, Basic Statistics (Garden City, New York: 
Doubleday and Company, Inc., 1967), p. 227. 
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In order to gauge the usefulness of a given regression equation 
to the appraiser, the width of the confidence interval must be 
calculated. 

The process of examining a sample in order to predict or 
estimate characteristics of the population from which the sample 
was drawn is termed "statistical inference."!1 The sample is 
assumed to be representative of the population, and knowledge 
of the characteristics of the sample is assumed to provide 
knowledge of the characteristics of the population. This is 
because the sample is expected to be normally distributed 
within the population (i.e. subject to graphical representation 
by a symmetrical and bell-shaped curve). Extensive study has 
shown that a great many distributions of psychological and 
biological variables are described by such a curve.!@ The 
reasons for such normality are considered to be relatively 
unimportant. What is important is the fact that the interesting 
mathematical properties of the curve can be put to good use 
in the examination of real distributions (e.g. the 157 
apartment property sales which make up the raw data of this 
study). !3 However, the sample is seldom, if ever, perfectly 
representative of the population, and statistical inference is 


considered always to be subject to error. Recognition 


llEdwards, Statistical Analysis, p. 8. 
'2k1ugh, Statistics: The Essentials for Research, p. 49. 


13Ibid. 
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of the error is generally manifested via expression of some 
“degree of confidence" in the statistical inference. 

The degree of confidence is reflected in measurement 
of the aforementioned width of the confidence interval. The 
confidence interval is the product of the estimate of the 
standard error of estimate (Sy-x) and the standard normal 
deviate which corresponds to the desired confidence level. |4 

The width of the confidence interval may be calculated 
at any level. The 95 per cent confidence level is the most 
frequently used. Normal curve tables show the standard 
normal deviate, at the 95 a: cent level of confidence, to be 
1.96. If the standard error of estimate is 21,073, as is 
indicated in the first test shown on Table 8, the width of the 
confidence interval, at the 95 per cent level of confidence, is 
found to be: 

(1.96)(21,073) = 441,302. 

This confidence interval enables the statistician or researcher 
to specify a range of values whithin which an estimate 
(obtained via the regression equation) will have some specified 
probability of occurrence.!5 In this instance, the probability 
is only 5 per cent, or one chance in twenty, that the selling 
price which is estimated by the regression equation Yx = 5,323 + 
6.560X will vary from the actual selling price by more than 


$41,302. 


M4tbid., p. 140. 
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Another way of stating this is to say that if the researcher 
were to use the regression equation to predict the selling price 
of 100 apartment properties, he would be confident that in at 
least 95 cases the actual selling price would not exceed the 
predicted selling price by more than $41,302, nor would it be 
less than the predicted selling price by more than $41,302. 
Thus, the width of the confidence interval is expressed as 
+$41,302. 

Other, often used, levels of confidence were rejected 
for use in this study. The 99 per cent level permits the user 
to state that there is probably only one chance in one hundred 
that the actual selling price will fall outside of the indicated 
width of the confidence interval. However, in order to gain 
this increased confidence, the confidence interval must be 
considerably widened. Conversely, if narrower limits for the 
interval are desired, the researcher must be prepared to accept 
a considerable reduction in the confidence level.!© This 
explains, in part at least, the earlier observation that the 
95 per cent level is one of the most frequently used levels of 
confidence. In addition, the 95 per cent level would appear 
to be the most convenient and acceptable level for use in this 
study because it permits some comparison of results with those 


obtained in the Farish study. '7 


l61bid. 


Vearish, "The Use of Direct Conversion Ratios and the 
Selection of Capitalization Rates in Residential Income Property 
Appraisal," p. 73. 
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When samples are small, the sample variance is found to 


18 In order 


be a biased estimator of the population variance. 
to minimize the effect of such bias when dealing with samples 
of 31 or less, the standard normal deviate obtained from normal 
curve tables is discarded in favour of a factor obtained from 
t-distribution tables. Thus, in those instances where the 
regression equation resulted from analysis of a sample of less 
than 32 apartment properties, the t-distribution was used to 
calculate the width of the confidence interval. Values of t, 
for the appropriate number of degrees of freedom (N-2 in the 
regression calculation) were selected, of course, at the 95 
per cent level of confidence. 

In addition to the preceding discussion of the 
characteristics and limitations of regression and correlation 
analysis, it must be noted that the computed regression line, 
which is based on a sample of X values (gross rents), is 
inappropriately used in deriving estimates for Y (selling prices) 
where the line has been extended beyond the range of data in 
the sample. Such extrapolation is considered to go beyond 
statistical evidence as there is no assurance that a straight 
line relationship exists beyond the observed data range. !9 


Thus, in utilizing a regression equation to estimate the selling 


price of a given apartment property, the user should ensure 


'8kqugh, Statistics: The Essentials for Research, p. 206. 


part, Basacestatistics, p. 231. 
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that the gross rent of that property falls within the range which 
was used to produce the equation. 

It must be noted, also, that the constant (a), which 
determines the height of the regression line (i.e. represents 
the value of Y when X is zero) and which is sometimes a 
negative value, is simply a mathematical necessity in the 


e0 The (a) value is simply 


equation. It has no real meaning. 
an extension of the linear relationship outward from the data 
range to the Y axis. As is noted above, linearity cannot be 
assumed to exist beyond the observed data range and, while 
common sense suggests that an apartment property would have 
some residual value when gross rent equals zero, the value of 
(a) cannot be considered a valid estimate of that value. 

Lastly, it must be noted that in addition to the 
earlier noted standard error of estimate, there will also be 
significant error connected with the estimated values of (a) 
and (b) in those instances where the sample size is small. This 
error is termed the sampling error of the regression constants. 
However, except for very small samples, researchers usually 
disregard the sampling errors of the regression constants. 
Their inclusion considerably increases the computational burden 
and, except for very small samples, they are of relatively minor 
importance. 2! For these reasons, they are disregarded in this 


study. 


os 


20Ibid., p. 227. 
2libid., p. 242. 
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REGRESSION & CORRELATION STATISTICS (Continued) 


Frame, 5 years 
old or newer, 
$363 to $412 


Frame, 5 years 
old or newer, 


18 to 24 suites 


N= 15 
Xe=- 33-029 
Yx = 10,604 + 6.397X 

= 225,063 
ty_aSy*Xx = (2.160)(18,280) 

= 39,485 

Confidence Interval = 117.54% 
R2 = 0.9594 


F-value = 306.99 


= 15 
33,294 

24,154 + 5.787X 

216,826 

ty gSy°x = (2.160) (23,900) 

= 51,624 

Confidence Interval = $23.81% 
R2 = 0.5173 

F-value = 13.93 


N 
X 
Yx 
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PREDICTED VERSUS ACTUAL VALUES 


Sample: 96 (Frame, 5 years old or newer, $313 to $412-- 
see Table 17) 
Regression Equation: Yx = 8,435 + 6.284X 
oye = 17,055 
R© = 0.9520 


Predicted Actual Difference % Difference 
51,041 54,000 Sots, 5.48 
54,434 50,000 4,434 shee 
50,663 49,400 17263 2.56 
57,450 59,658 2,208 Pit 
63,483 69,000 Dis OH 8.00 
56,520 56,600 80 0.14 
Gihscan 59,000 Ceca 3476 
66,422 56,000 10 p22 18.08 
78,187 70,000 8,187 Bie70 
88 ,367 82,000 6,367 Lard 
89,876 100,000 10,124 10.12 
91,007 89,000 2,007 a CAS 
80,073 92,000 12,427 13.44 
90,630 102,000 11,370 Arto 
V5 4o3 104,000 26,567 25.54 

101,941 102,000 59 0.06 

114,760 111,400 3,360 3.02 

127,580 120,000 7 5580 6732 

165,434 165,000 434 0.26 

125,694 109,800 15,894 14.48 

140,248 130,000 10,248 7.88 
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PREDICTED VERSUS ACTUAL VALUES (Continued) 


Predicted Actual Difference % Difference 
135,875 144,853 8,978 6.20 
137,760 123,500 14,260 ees 
100,433 101,000 567 0.56 
126,071 130,000 3,929 3.02 
135,372 130,000 Beare 4.13 
144,169 151,500 7,330 4.84 
137,684 150,000 12,316 8.21 
147,186 139,000 8,186 Sete) 
147,186 144,000 3,186 er | 
1505120 127,000 8,120 G39 
160,382 153,000 7,382 4.82 
159,20) 141,600 17,651 12.47 
164,907 164,000 907 0.55 
155,858 159,000 3,142 1.98 
161,890 156,000 5 5890 SAS 
150,956 119,500 31,456 ANESYZ 
158,120 144,500 13,620 9.43 
130,219 124,000 6,219 o0e 
166,792 160,000 6,792 4.24 
166,792 148,000 18,792 12.70 
160,005 154,500 5,505 2.56 
161,513 160,000 13513 0.95 
1535090 151,000 Zs090 hc 
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PREDICTED VERSUS ACTUAL VALUES (Continued) 


Predicted 


WSR REN) 
1845727 
159,854 
157,240 
155,481 
LA sS56 
156,675 
178,103 
184,890 
189,414 
137 302 
249,741 
221,086 
Are ciy 
PAI ESET 
202,611 
LOG 95 
225,594 
221,840 
189,414 
225,010 
201,706 
204,496 
LD6qop0 


Actual 
157,000 
144,041 
178,000 
1532975 
152,000 
166,000 
160,000 
162,000 
161,000 
170,000 
171,000 
271,200 
237,000 
198,500 
230,000 
201,500 
228,500 
209,000 
222,000 
223,000 
239,500 
207,000 
ZANT 5350 
205,000 


Difference 


3,405 
10,686 


18,146 


3,200 
3,480 
Sol 
Sty) 
16,103 
23,090 
19,414 
163.052 
21,494 
15,914 
PAU sts) 
18,089 
1,110 
31,545 
16,594 
160 
33,586 
13,890 
5,294 
12,842 
8,045 
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PREDICTED VERSUS ACTUAL VALUES (Continued) 


Predicted 


PVOSOIY 
196 5653 
2153807 


ZEUS) OT 


209,023 
202,416 
214,550 
232,774 
Zh 3037 
232e0/3 
Zolach | 
27007 
224,856 
fad Wace] bo 
224,479 
Zor lio 
209,774 
210,379 
246,599 
262,/86 
257,281 
272,363 
340,230 
408,097 


Actual 
228,000 
233,500 
225,000 
229,300 
227,000 
213,000 
209,000 
186,000 
195,000 
185,700 
220,000 
203,000 
238,500 
229,100 
248 ,000 
241,000 
215,000 
248 ,800 
265,000 
274,100 
247,500 
260,000 
341.725 
353,100 


Difference 


8,423 
36 ,847 
Lee 
457 
17,477 
10,584 
5000 
46,774 
17,037 
47 ,073 
W2i i 
14,692 
13,644 
16,509 
lage | 
13,882 
oy 740) 
38,422 
18,401 
11,314 
9,78] 
125363 
1,495 
54,997 
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PREDICTED VERSUS ACTUAL VALUES (Continued ) 


Predicted Actual Difference » Difference 
348,148 3395225 Bs923 O.63 
346,640 397 ,000 50,360 12369 
3575951 331,000 26,951 8.14 
452,199 471,000 18,801 S99 
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